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I AM BASI NG My DECI SI ON PRI MARI LY ON THE FOLLOWN NG DOCUMENTS DESCRI BI NG THE COST- EFFECTI VENESS
OF REMEDI AL ALTERNATI VES FOR THE | RON MOUNTAIN M NE SI TE:

1. FI NAL REMEDI AL | NVESTI GATI ON REPCRT, | RON MOUNTAIN M NE, NEAR REDDI NG CALI FORN A,
CH2M HI LL, AUGUST 1985.

2. PUBLI C COMWENT FEASI Bl LI TY STUDY, | RON MOUNTAIN M NE, REDDI NG CALI FORNI A, CH2M
H LL, AUGUST 2, 1985.

3. PUBLI C COMMVENT FEASI Bl LI TY STUDY ADDENDUM | RON MOUNTAI N M NE, REDDI NG CALI FORN A,
DATED JULY 25, 1986.

4. RESPONSI VENESS SUMVARY, DATED SEPTEMBER 1986.

5. SUMVARY OF REMEDI AL ALTERNATI VE SELECTI ON, SEPTEMBER 19, 1986.
#DE
DECLARATI ONS:

CONSI STENT W TH THE COVPREHENSI VE ENVI RONMENTAL RESPONSE, COMPENSATI ON, AND LI ABI LI TY ACT OF
1980 (CERCLA) AND THE NATI ONAL O L AND HAZARDOUS SUBSTANCES PCLLUTI ON CONTI NGENCY PLAN ( NCP) 40
CFR PART 300 ET.SEQ, | HAVE DETERM NED THAT THE COPERABLE UNI T REMEDY PREVI QUSLY IDENTIFIED IS A
COVPONENT OF WHAT W LL BE THE APPROPRI ATE FUND- FI NANCED ACTI ON FOR THI'S SITE I N ACCORDANCE W TH
SECTI ON 300. 68 (J) OF THE NCP. THESE ARE COMPONENTS OF A FI NAL EPA REMEDY THAT WLL PROVI DE
ADEQUATE PROTECTI ON OF THE PUBLI C HEALTH AND WELFARE AND THE ENVI RONVENT.

THE SELECTED OPERABLE UNI T, AND ULTI MATELY THE FI NAL REMEDY, WLL NOT MEET ALL THE REQUI REMENTS
OF THE CLEAN WATER ACT (CWA) 33 U.S. C. SS1251 ET. SEQ AND, THEREFORE, |S SOVEWHAT LESS

PROTECTI VE THAN THE REMEDI AL ACTI ON ALTERNATI VE THAT COVPLI ES WTH ALL FEDERAL AND STATE
REGULATI ONS.  THE REASON | S THAT FEDERAL WATER QUALI TY STANDARDS WLL BE MET | N THE SACRAMENTO
Rl VER BELOW KESW CK DAM BUT NOT I N THE | MVEDI ATE RECEI VI NG WATERS AS REQUI RED BY THE CWA.  ALSO,
I F TREATMENT | S REQU RED, NOT ALL PO NT SCQURCE DI SCHARGES W LL RECEI VE BEST AVAI LABLE TECHNOLOGY
AND NOT ALL NON- PO NT SOURCES W LL BE ADDRESSED THROUGH BEST MANAGEMENT PRACTI CES. HOWEVER, THE
FI NAL REMEDY | S EXPECTED TO BE SUBSTANTI ALLY EFFECTIVE IN M NI M ZI NG THE DI SCHARGE OF HEAVY
METALS FROM THE SI TE WH CH WOULD THREATEN PUBLI C HEALTH AND VELFARE OR THE ENVI RONMENT. | HAVE
DETERM NED THAT THE LEVEL OF PROTECTI ON PROVI DED BY THE OPERABLE UNI T MOST EFFECTI VELY M TI GATES
AND M NI M ZES THREATS TO AND PROVI DES ADEQUATE PROTECTI ON OF PUBLI C HEALTH AND WELFARE AND THE
ENVI RONMVENT CONSI DERI NG THE NEED FOR ADDI TI ONAL PROTECTI ON AT THI S SITE AND THE AMOUNT OF MONEY
THAT MAY BE AVAI LABLE I N THE HAZARDOUS SUBSTANCE TRUST FUND TO RESPOND TO OTHER SI TES WH CH
PRESENT OR MAY PRESENT A THREAT TO PUBLI C HEALTH AND WELFARE AND THE ENVI RONMVENT. | HAVE ALSO
DETERM NED THAT THE SELECTED REMEDY | S THAT REMEDY WHI CH MOST CLOSELY APPROACHES THE LEVEL OF
PROTECTI ON PROVI DED BY APPLI CABLE OR RELEVANT AND APPROPRI ATE FEDERAL REQUI REMENTS CONSI DERI NG
THE SPECI FI C FUND- BALANCED SUM OF MONEY AVAI LABLE FOR THE | RON MOUNTAIN M NE SI TE.

THE STATE OF CALI FORNI A HAS BEEN CONSULTED AND AGREES W TH THE APPROVED OPERABLE UNI T AND EPA' S
STRATEGY LEADI NG TO THE | MPLEMENTATI ON OF A FI NAL REMEDY. ALL ASPECTS OF THE | RON MOUNTAI N M NE
REMEDY W LL BE | MPLEMENTED I N A PHASED APPROACH, W TH THE ENLARCGEMENT CF SPRI NG CREEK DEBRI S DAM
(SCDD) BEI NG THE LAST COVPONENT REMEDY CONSTRUCTED. THE REASON FOR TH S IS THAT THE ACTUAL
EFFECTI VENESS OF THE OTHER COVPONENT SCQURCE CONTROL, TREATMENT, AND WATER MANAGEMENT

ALTERNATI VES WLL NOT BE KNOM UNTIL EACH COVPONENT HAS BEEN | NSTALLED AND MONI TORED. ONLY

UNTI L THESE ACTI ONS ARE COVPLETED W LL EPA KNOW THE EXACT ENLARCEMENT CF SCDD NEEDED TO ENSURE
THAT PROQJECT CLEANUP OBJECTIVES WLL BE MET. THEREFORE, TH S ROD WLL AUTHORI ZE ENLARGEMENT OF
SCDD, BUT EPA WLL NOTr BEG N THE REMEDI AL ACTI ON PHASE UNTI L THE EFFECTI VENESS OF OTHER
COVPONENT REMEDI ES HAS BEEN DETERM NED. THE CPERABLE UNI T W LL REQU RE FUTURE CPERATI ON AND



MAI NTENANCE ACTI VI TI ES TO ENSURE THE CONTI NUED EFFECTI VENESS OF THE ALTERNATI VES. THESE

ACTIVITIES WLL BE CONSI DERED PART COF THE APPROVED ACTI ON AND ELI G BLE FOR TRUST FUND MONI ES FCR
A PERI CD NOT TO EXCEED ONE YEAR

| HAVE DETERM NED THAT A HYDROGECLOG C | NVESTI GATI ON AND A FI ELD- SCALE Pl LOT DEMONSTRATI ON TEST
TO DETERM NE THE TECHNI CAL FEASI BI LI TY OF | NJECTI NG LOW DENSI TY CELLULAR CONCRETE | NTO THE
UNDERGROUND M NE WWORKI NGS, ARE APPRCOPRI ATE NEXT STEPS | N DETERM NI NG THE SCCPE OF THE FI NAL

REMEDY FOR | RON MOUNTAIN M NE. EPA BELI EVES THAT LOW DENSI TY CELLULAR CONCRETE MAY CONSTI TUTE A
PERVANENT APPRCACH TO THE REDUCTI ON OF ACI D M NE DRAI NAGE FORVATI ON.

10/ 3/ 86 J. WNSTON PORTER
DATE ASSI STANT ADM NI STRATOR
OFFI CE OF SCLI D WASTE AND EMERGENCY RESPONSE.



SUMVARY OF REMEDI AL ALTERNATI VE SELECTI ON

SI TE: I RON MOUNTAI N M NE
REG ON. | X
#SLD

I. SITE LOCATI ON AND DESCRI PTI ON

I RON MOUNTAIN M NE | S LOCATED I N THE SQUTHEASTERN FOOTHI LLS OF THE KLAMATH MOUNTAI NS,

APPROXI MATELY NI NE M LES NORTHWEST OF THE CI TY OF REDDI NG CALI FORNI A (SEE FIGURE 1). BETWEEN
THE 1860' S AND 1962, | RON MOUNTAIN M NE WAS PERI CDI CALLY M NED FOR | RON, SILVER, GOLD, CCPPER,
ZINC, AND PYRITE. THE M NE AREA | S LOCATED ON 4, 400 ACRES OF PROPERTY THAT | NCLUDES UNDERGROUND
WORKI NGS, AN CPEN PIT M NI NG AREA, WASTE ROCK DUVPS, AND TAILINGS PI LES. THE RUGGED TOPOGRAPHY
OF THE AREA IS TYPI CAL OF A MOUNTAI NOUS REG ON W TH STEEP SLOPES BI SECTED BY STREAMS. ELEVATI ONS
RANCE FROM 600 FEET ON THE SACRAMENTO RI VER SEVERAL M LES EAST OF THE M NE, TO 3,800 FEET ON TCP
OF 1 RON MOUNTAIN. THE CLI MATE OF THE | RON MOUNTAI N AREA | S CHARACTERI ZED BY WARM DRY SUMVERS
AND COCL, RAI NY W NTERS.

I RON MOUNTAI N AVERAGES 70-80 | NCHES OF PRECI Pl TATI ON PER YEAR, MOST COF | T FALLING IN THE FORM CF
RAI'N BETWEEN THE MONTHS OF NOVEMBER AND APRIL. SNOW ACCUMJULATI ON OF SEVERAL | NCHES | S COVVON
ABOVE THE 2, 000 FOOT ELEVATI ON DURI NG THE NOVEMBER- MVARCH STORMS, BUT USUALLY MELTS IN A FEW
DAYS.

I RON MOUNTAI'N | S DRAI NED BY BOULDER CREEK TO THE NORTH, AND SLI CKROCK CREEK TO THE SOUTH OF THE
M NE. BQULDER CREEK, A PERENNI AL STREAM RECEIVES A PORTION OF I TS FLOAS FROM THE LAWSON AND
RI CHMOND ADI TS VI A THEI R M NE PORTALS. SLI CKROCK CREEK, AN | NTERM TTENT STREAM RECEI VES

DI SCHARGES FROM UNDERGROUND SEEPAGE ASSCOCI ATED WTH OLD M NE ANDY OR NO 8 M NE AND FLOAS FROM
STORM WATER DRAI NAGE FROM THE BRI CK FLAT PIT AREA. A DEBRI'S SLIDE DI VERTED THE ORI G NAL

SLI CKROCK CREEK DRAI NAGE AND BURI ED ADI TS FROM WH CH ACI D M NE DRAI NACE | S EMANATI NG  TWD
COPPER CEMENTATI ON PLANTS ARE LOCATED ON SI TE AND FUNCTI ON TO REMOVE COPPER FROM CONTROLLED
FLOAS, SUCH AS THOSE COLLECTED FROM M NE PORTALS AND CONVEYED TO THE PLANTS BY A SYSTEM COF
FLUMES. UNCONTROLLED FLOAS SUCH AS SURFACE RUNCFF CONTAI NI NG ACI D AND HEAVY METALS ARE

DI SCHARGED DI RECTLY TO RECEI VI NG WATERS W THOUT TREATMENT.

SLI CKROCK AND BOULDER CREEKS FLOW SOUTHEASTWARD | NTO SPRI NG CREEK. THE SPRI NG CREEK DEBRI S DAM
AND RESERVOI R WERE BUI LT I N 1963 AS PART OF THE CENTRAL VALLEY PRQJECT (CWP). SINCE 1963, THE
WASTE HAS BEEN COLLECTED I N SPRI NG CREEK RESERVO R AND SUBSEQUENTLY METERED | NTO KESW CK
RESERVO R THE FLOW RELEASES OF THE WASTE FROM THE SPRI NG CREEK RESERVO R |'S DETERM NED BY THE
AMOUNT OF "DI LUTI ON' WATER BEI NG RELEASED BY THE U.S. BUREAU OF RECLAMATI ON FROM SHASTA LAKE. A
PRI NCI PLE OBJECTI VE | N OPERATI NG THE RESERVOI R |'S TO CONTROL THE DI SCHARGE OF THE CONTAM NATED
WATER SUCH THAT RELEASES UPSTREAM FROM SHASTA LAKE PROVI DE SUFFI Gl ENT DI LUTI ON TO MEET CURRENT
ESTABLI SHED LEVELS FOR COPPER, ZINC, AND CADM UM | N THE SACRAMENTO RIVER  SPRI NG CREEK DRAI NS

| NTO KESW CK RESERVO R WH CH WAS FORGED BY THE CONSTRUCTI ON OF THE KESW CK DAM ON THE SACRAMVENTO
RIVER FLAT CREEK, WH CH ALSO DRAI NS A PORTI ON OF THE M NI NG COMPLEX, ENTERS KESW CK RESERVO R
JUST UPSTREAM OF SPRI NG CREEK. THE SACRAMENTO RIVER |'S A VALUABLE FI SHERI ES RESOURCE AND | S
USED AS A SOURCE OF DRI NKI NG WATER BY THE CI TY OF REDDI NG ( POPULATI ON:  APPROXI MATELY 50, 000
PECPLE) .

Il. OVERVI EWCF THE PROBLEM

M NERALI ZED ZONES THAT HAVE EXTENSI VE UNDERGROUND WORKI NGS FROM PAST M NI NG ACTI VI TI ES ARE THE
PRI MARY SQURCE OF CONTAM NATI ON. AS RAIN FALLS ON THE GROUND ABOVE THE M NERALI ZED ZONES, I T

I NFI LTRATES | NTO THE UNDERGROUND M NE WORKI NGS WHERE | T M XES W TH GRCUNDWATER, AND THEN PASSES
THROUGH THE ORE ZONE. AS THE GROUNDWATER PASSES THROUGH THE ORE, SULFURIC ACID I S PRCDUCED, AND



H GH CONCENTRATI ONS OF COPPER, ZI NC, AND CADM UM ARE LEACHED FROM THE M NERALI ZED ZONE. THE
RESULTI NG HEAVY METALS- LADEN ACI DI C WATERS ARE REFERRED TO AS ACI D M NE DRAI NAGE (AMD).

THE AMD | S EVENTUALLY DI SCHARGED THROUGH M NE ADI TS ( ACCESS TUNNELS ENTERI NG THE OREBCDY AND
USED DURI NG UNDERGROUND M NI NG ACTI VI TI ES) OR GROUNDWATER SEEPAGE | NTO STREAMS | N THE SPRI NG
CREEK WATERSHED ( SLI CKROCK CREEK AND BOULDER CREEK). THE AMD M XES W TH RUNOFF FROM THE SPRI NG
CREEK WATERSHED AND FLOAS | NTO SPRI NG CREEK RESERVO R THI S RESERVA R SERVES TO CONTRCL

DI SCHARGES FROM THE SPRI NG CREEK WATERSHED | NTO THE SACRAMENTO RI VER

DURI NG PERI CDS OF HEAVY W NTER RAIN, H GH VOLUMES OF RUNOCFF ARE PRCDUCED FROM THE SPRI NG CREEK
WATERSHED. TH' S ALSO CO NCI DES W TH H GH PRODUCTI ON OF AMD FROM | RON MOUNTAIN M NE. AT THESE
TI MES, RELEASES FROM SHASTA LAKE ARE FREQUENTLY REDUCED TO MAXI M ZE STORAGE BEHI ND SHASTA DAM
AND TO PREVENT DOAWNSTREAM FLOCODI NG OF THE SACRAMENTO RI VER.  WHEN H GH RUNOFF CAUSES THE SPRI NG
CREEK RESERVA R TO EXCEED CAPACI TY, UNCONTRCLLED SPILLS HAVE OCCURRED. UNDER THESE CONDI Tl ONS,
THE RELEASES FROM SHASTA LAKE ARE AT TI MES NOT SUFFI CI ENT TO PROVI DE ADEQUATE DI LUTI ON OF THE
UNCONTRCLLED DI SCHARGE FROM THE RESERVO R AS A RESULT, LEVELS OF COPPER, ZI NC, AND CADM UM
EXCEEDI NG LETHAL CONCENTRATI ONS FOR AQUATI C LI FE PERI ODI CALLY OCCUR IN THE SACRAMENTO RI VER
THE LAST MAJOR ADULT FI SH KILL OCCURRED I N 1969 WHEN AN ESTI MATED 200, 000 SALMON VERE KI LLED.
MORE OFTEN, SUBLETHAL CONCENTRATI ONS OCCUR THAT HAVE DETRI MENTAL EFFECTS ON SOVE AQUATI C

SPECI ES, | NCLUDI NG REDUCED RATES OF GROWMH, | NTERFERENCE W TH PHYSI OLOGd CAL PROCESSES

NECESSARY FOR SUCCESSFUL M GRATI ON, AND I NHI BI TION OF G LL FUNCTI ON. PAST | NVESTI GATI ONS I N THE
| RON MOUNTAI N M NE AREA HAVE DOCUMENTED THE FOLLOW NG ENVI RONMENTAL CONDI TI ONS WHI CH NOW EXI ST
AND WLL CONTI NUE AS A RESULT COF TOXI C DRAI NAGE FROM | RON MOUNTAI N M NE:

1. HEAVY METAL CONTAM NATI ON OF BOULDER CREEK, SLICKROCK CREEK, FLAT CREEK, AND PORTI ONS OF
SPRI NG CREEK, CAUSI NG THE ELI M NATI ON OF AQUATI C LI FE AND ALL OTHER BENEFI CI AL USES OF
THESE WATERCOURSES DOMWNSTREAM CF | RON MOUNTAI N M NE.

2. HEAVY METAL CONTAM NATI ON OF KESW CK RESERVAO R, CAUSI NG PERI ODI C FI SH KI LLS AND A
SI GNI FI CANT REDUCTI ON | N FI SH AND AQUATI C | NVERTEBRATES AND UNSI GHTLY DEPCSI TS OF METALLIC
SLUDGES I N THE LOMER ONE AND ONE- HALF M LES OF THE RESERVO R DOANSTREAM CF SPRI NG CREEK.
TH' S CONTAM NATI ON HAS REDUCED, |F NOT ELI M NATED, RECREATI ONAL USES OF THE LOWER
RESERVA R

3. PERI ODI C FI SH KILLS I N KESW CK RESERVAO R AND | N THE SACRAMVENTO RI VER DOMSTREAM OF KESW CK
DAM CAUSED BY UNCONTROLLED SPI LLS OF CONTAM NATED WATER FROM SPRI NG CREEK RESERVO R I N
ADDI TI ON, THERE ARE REPEATED | NSTANCES WHEN THE LC50 LEVELS FOR JUVEN LE SALMON AND
STEELHEAD | N THE SACRAMENTO R VER BELOW KESW CK DAM ARE EXCEEDED. THESE | NSTANCES ARE
CAUSED BY UNCONTRCLLED SPI LLS AT SPRING CREEK RESERVAO R | N ADDI TI ON, SHORT- TERM EXPOSURE
(6-8 HOURS) TO H GH CONCENTRATI ONS OF HEAVY METALS OCCURS BELOW KESW CK DAM FROM NORVAL
WATER RELEASES AT SPRI NG CREEK RESERVAO R DURI NG THE SPRI NG CREEK PONERHOUSE START- UP.

4. ACCUMULATI ON OF COPPER AND CADM UM I N THE Tl SSUE OF RESI DENT FI SH BELOW KESW CK DAM AT
LEVELS WH CH GREATLY EXCEED THE STATEW DE NCRM AND WH CH SUGGEST ADVERSE REPRCDUCTI VE AND
OTHER PHYSI OLOA CAL | MPACTS. I N THE CASE OF CADM UM THE LEVELS IN FI SH TI SSUE BELOW
KESW CK DAM ARE OVER FI VE TI MES THE STATEW DE NORM

5. TEMPORARY DI SCONTI NUATI ON CF DOVESTI C WATER FROM THE SACRAMENTO RI VER FOR PRECAUTI ONARY
REASONS DURI NG UNCONTROLLED SPI LL EVENTS AT SPRI NG CREEK RESERVA R

6. OCCASI ONAL LOSS OF LARGE VOLUMES OF FRESH WATER I N STORAGE WHEN THE U. S. BUREAU CF
RECLAVATI ON HAS HAD TO RELEASE WATER FROM SHASTA DAM TO DI LUTE H GH CONCENTRATI ONS OF
HEAVY METALS SPI LLI NG FROM SPRI NG CREEK RESERVA R



#SH
I11. SITE H STORY

A. M N NG H STORY

I RON MOUNTAIN M NE | S THE SOUTHERNMOST M NE | N THE WEST SHASTA M NI NG DI STRI CT, AN AREA M NED
SINCE THE EARLY 1860'S FOR SI LVER, GOLD, COPPER, ZINC, AND PYRITE. ALTHOUGH VAR QUS PARTS COF
| RON MOUNTAI N M NE WERE DEVELOPED AS SEPARATE M NES, | T IS GENERALLY BELI EVED THAT THE MASSI VE
SULFI DE DEPCSI TS ARE PART OF ONE OREBCDY WH CH HAS BEEN SEGVENTED BY FAULTI NG | RON MOUNTAI N
M NE WAS FI RST SECURED FOR PCSSI BLE FUTURE VALUE AS A SOURCE OF | RON CRE I N 1865. SILVER CRE
WAS DI SCOVERED I N 1879, AND LI M TED DEVELOPMENT AND M NI NG OF | RON MOUNTAIN M NE' S GOSSAN ( OXI DE
ORES) CAPS BEGAN. A SMALL M LLING AND LEACH NG FACI LI TY WAS CONSTRUCTED IN THE M D-1880' S TO
PROCESS THE GOSSAN MATERI AL FOR SI LVER RECOVERY. I N 1895, THE | RON MOUNTAIN M NE PROPERTY WAS
SOLD TO BRI TI SH OMNED MOUNTAI N M NI NG COVPANY, LTD., FOLLOW NG DI SCOVERY COF MASS| VE COPPER
SULFI DE DEPCSITS. M N NG OF THE ORE CONTI NUED UNDER THE NEW OANERSHI P UNTI L 1897, WHEN THE
PROPERTY WAS TRANSFERRED TO MOUNTAI N COPPER COVPANY, LTD., OF LONDON, ENGLAND.

THE OLD M NE OREBCDY WAS THE FI RST MASSI VE SULFI DE ORE TO BE M NED FOR COMMERCI AL RECOVERY OF
COPPER AT | MM CONSTRUCTI ON OF A SMELTER AND A NARROW GAUGE RAI LWAY TO TRANSPCRT THE ORE FROM
THE M NE TO THE SMELTER WAS COWPLETED | N 1896.

BETWEEN 1902 AND 1908, SEVERAL LAWSUI TS WERE BROUGHT AGAI NST MOUNTAI N CCPPER COVPANY. PRI VATE
PROPERTY OMERS AND THE U. S. FOREST RESERVE SUED MOUNTAI N COPPER FOR DESTRUCTI ON OF

VECETATI ON BY OPERATI ON OF THE KESW CK SMELTER, AND AN | NJUNCTI ON WAS OBTAI NED PRCHI BI TI NG THE
ROASTI NG OF ORE.  SMELTI NG WAS GRADUALLY TRANSFERRED TO RI CHMOND, CALI FCRNIA, AND I N 1907 THE
KESW CK SMELTER WAS COVPLETELY SHUT DOM. MOUNTAI N COPPER COVPLETED A NEW SMELTER AND
PROCESSI NG PLANT | N MARTI NEZ, CALI FORNI A I N 1908.

THE NUMBER 8 OREBCDY, UNDERLYING THE OLD M NE CREBCDY, WAS DI SCOVERED I N 1907. THE NUMBER 8

M NE WAS DEVELCPED CONCURRENTLY W TH THE HORNET PYRI TE M NE ON THE NORTHEAST Sl DE OF THE

MOUNTAI N. BEG NNING | N 1900, PYRI TE ORE FROM THE OLD M NE, AND LATER THE HORNET M NE, WAS SOLD
FOR THE PRCDUCTI ON OF SULFURI C ACI D. PRCCESS RESI DUES WERE RETURNED TO MOUNTAI N COPPER COVPANY' S
KESW CK SMELTER FOR RECOVERY OF THE COPPER, GOLD, AND S| LVER THE PROCEDURE WAS GREATLY

S| MPLI FI ED W TH COWVPLETI ON OF MOUNTAI N COPPER S MARTI NEZ PLANT | N 1908. THE MARTI NEZ PLANT WAS
COVPLETE W TH CCOPPER SMELTER, AN ACI D PLANT, AND FACI LI TI ES FOR MANUFACTURI NG COMVERCI AL

FERTI LI ZERS.

IN 1914-15, CALIFORNIA'S FI RST COPPER FLOTATION M LL WAS COVPLETED AT M NNESOTA, ON THE | RON
MOUNTAI N RAI LWAY. THE M LL OPERATED UNTIL MARCH 1919, WHEN I T WAS CLOSED BECAUSE OF LOW COPPER
PRI CES. A NEARLY FLAT AREA, LATER REFERRED TO AS M NNESOTA FLATS, WAS USED FOR TAI LI NGS

DI SPOSAL DURI NG THE OPERATION OF THE MLL. PYR TE ORE TAI LI NGS WERE ALSO DEPCSI TED AT M NNESOTA
FLATS DURI NG LATER PER ODS OF M NI NG

I'N 1920, A NEW CRUSH NG AND SCREENI NG PLANT WAS PUT | NTO OPERATI ON NEAR THE HORNET M NE TO
REPLACE THE CRUSHI NG OPERATI ONS AT KESW CK. | T WAS OPERATED UNTIL 1943. AN AERI AL TRAMMY WAS
COVPLETED I N 1921 TO TRANSPORT THE ORE TO MATHESON, A FEW M LES NORTH OF KESW CK ON THE SOUTHERN
PACI FI C RAI LROAD LI NE.

I'N 1928, AS THE COPPER MARKET | MPROVED, THE M NNESOTA M LL WAS RECONSTRUCTED JUST BELOW THE
NUMBER 8 M NE PORTAL. HOAEVER, TAILINGS DI SPCSAL | N THE STEEP CANYON WAS A MAJOR PROCBLEM A
TAI LI NGS DAM BU LT ON SLI CKROCK CREEK RECEI VED NUMERQUS COVPLAI NTS FROM THE CALI FORNI A FI SH AND
GAME COW SSION. THE DAM WAS DESTROYED BY FLOCDS I N 1933, AND THE OPERATI ON WAS SHUT DOWN DUE
TO DECLI NI NG COPPER PRI CES. A 250- TON DAY CYANI DE LEACH PLANT WAS CONSTRUCTED I N 1929 TO
RECOVER SI LVER AND GOLD FROM THE GOSSAN I N THE AREA OF THE OLD M NE OREBCDY. THE GOSSAN WAS



M NED BY CPEN-PI T METHODS, W TH TAI LI NGS STORAGE | N HOGTOMN GULCH, ADJACENT TO SLI CKROCK CREEK.
AN ESTI MATED 2.6 M LLION TONS OF GOSSAN WAS M NED FROM 1929 TO 1942. THE TAILINGS IN TI ALLY
STORED | N HOGTOM GULCH, WERE REPORTED TO HAVE AN | RON CONTENT OF 50 TO 55 PERCENT; DURI NG
LATER PERI CDS, THE CONTENT WAS REPORTED TO BE AS LOWAS 30 TO 35 PERCENT.

M N NG OF THE COPPER-ZI NC ORE I N THE RI CHMOND AND NMATTI E OREBCDI ES WAS BEGUN | N 1942, HI GH
WARTI ME METALS PRI CES PROVPTED CONSTRUCTI ON OF A COPPER-ZI NC FLOTATI ON PLANT AT THE RI CHMOND
PORTAL. THE PLANT OPERATED FROM 1943 TO 1947. UNDERGROUND M NI NG OF THE R CHMOND OREBCDY ENDED
I'N 1956.

I'N 1955, A LARGE LANDSLI DE COVMPOSED OF M NE M LL TAI LI NGS FILLED THE SLI CKROCK CREEK CANYON TO A
REPORTED DEPTH OF ABQUT 80 FEET, COVERI NG TWO M NE PORTALS (NUMBER 8 AND OLD M NE).

THE BRI CK FLAT OREBCDY WAS M NED BY OPEN-PI T METHODS BETWEEN 1955 AND 1962. THE FI RST PYRI TE
WAS M NED I N 1956 AFTER THE REMOVAL CF 2.5 M LLION TONS OF OVERBURDEN. ALL M NI NG OPERATI ONS
WERE DI SCONTI NUED I N 1963.

THE | RON MOUNTAI N PROPERTY WAS PURCHASED FROM MOUNTAI N CCPPER COVPANY BY STAUFFER CHEM CAL
COVPANY I N 1967. THE PROPERTY WAS SUBSEQUENTLY SCLD TO | RON MOUNTAIN M NES, INC., IN 1976.
THERE HAS BEEN SOMVE CORE SAMPLING BUT THERE |'S NO EVI DENCE THAT M NI NG HAS OCCURRED UNDER THE
CURRENT OWNERSHI P.

B. PREVI QUS REMEDI AL ACTI ONS

SEVERAL ACTI ONS HAVE BEEN TAKEN THAT HAVE HAD AN EFFECT ON THE | NCl DENCE AND SEVERI TY OF AND
PROBLEMS AT | RON MOUNTAIN M NE. THESE MEASURES, ALTHOUGH LESSEN NG THE PCOLLUTI ON PROBLEMS
SOVEWHAT, HAVE NOT BEEN SUCCESSFUL | N ELI M NATI NG THE CONDI TI ONS DI SCUSSED ON PACGE 4 OF TH S
DOCUMENT.

1. COPPER CEMENTATI ON PLANTS

I'N 1940, MOUNTAI N COPPER COVPANY, LTD., CONSTRUCTED A COPPER CEMENTATI ON PLANT TO RECOVER COPPER
FROM M NE DRAI NAGE | N THE BOULDER CREEK DRAI NAGE AREA. | N THE CEMENTATI ON PROCESS, SCRAP | RON
I'S CONTACTED W TH THE AVD RESULTI NG I N THE PRECI Pl TATI ON OF COPPER AND DI SSOLUTI ON OF THE SCRAP
| RON.

THE BOULDER PLANT AND A SI M LAR PLANT I N THE SLI CKROCK DRAI NAGE, WH CH WAS CONSTRUCTED BY | RON
MOUNTAIN M NES, INC., IN 1977, HAVE BEEN CPERATED | NTERM TTENTLY TO RECOVER COPPER FROM THE AMD,
THEREBY REDUCI NG CONCENTRATI ONS OF COPPER | N SPRI NG CREEK AND THE SACRAMENTO RI VER.  THE COPPER
CEMENTATI ON PLANTS REMOVE APPROXI MATELY 300 POUNDS PER DAY ( ANNUAL AVERAGE) OF COPPER FROM THE
AVD WHEN PROPERLY OPERATED. ZI NC AND CADM UM AND OTHER ELEMENTS ARE NOT REMOVED BY THI S
TREATMENT METHOD.

2. SPRI NG CREEK DEBRI S DAM

THE SCDD WAS CONSTRUCTED I N PART TO HELP PREVENT TOXI C CONCENTRATI ONS OF METALS AND CONSEQUENT
FI SHKI LLS AS A RESULT OF DI SCHARCES OF AMD TO KESW CK RESERVO R THE CBJECTI VE | S TO RELEASE
AVD FROM SCDD AT A RATE WHI CH WLL RESULT | N SAFE METAL CONCENTRATI ONS BELOW KESW CK DAM  THE
DEBRI S DAM HAS NOT BEEN ENTI RELY EFFECTI VE I N ACH EVI NG TH S GBJECTI VE, PARTI CULARLY DURI NG

PERI ODS CF HI GH PRECI Pl TATI ON WH CH CAN PRCDUCE RUNOFF THAT EXCEEDS STCRAGE CAPACI TY OF SCDD.

TH' S RESULTS | N UNCONTRCLLED SPI LLS OF AMD.  WHEN SACRAMENTO RI VER BASE- FLOW | S BEI NG STORED AT
THE SAME TI ME TO CONSERVE WATER | N SHASTA LAKE CR TO M NI M ZE DOANSTREAM FLOODI NG THESE ACI D
METAL- LADEN FLOAS FROM SCDD ARE NOT DI LUTED SUFFI G ENTLY TO PREVENT FI SHKI LLS, ESPECI ALLY I N THE
EARLY LI FE STAGES OF FI SH.



IN 1980, A MEMORANDUM OF UNDERSTANDI NG (MOU) WAS DEVELCPED BETWEEN THE STATE WATER RESQURCES
CONTROL BQOARD (SWRCB), U.S. BUREAU OF RECLAVATI ON (USBR), AND THE CALI FORNI A DEPARTMENT OF FI SH
AND GAME (CDFG FOR THE PURPOSE OF M NI M ZI NG THE SPRI NG CREEK TOXI CI TY PROBLEM

AS PART OF TH'S MU, THE USBR AGREED TO OPERATE THE SPRI NG CREEK DEBRI S DAM AND SHASTA DAM WATER
MANAGEMENT SYSTEM | N SUCH A MANNER THAT, TO THE EXTENT PGCSSI BLE, SUFFI CI ENT DI LUTI ON WATER WOULD
BE AVAI LABLE TO ENSURE THAT STATE WATER QUALI TY CRI TERI A BELOW KESW CK DAM WOULD BE MET.

ALSO, UNDER THE AGREEMENT, THE CDFG WAS TO CONDUCT FI SH TOXICI TY TESTS TO PROVIDE A BASI S FCR
PERVANENT TOXI CI TY CRI TERI A, RELEASE SCHEDULES, AND WATER QUALI TY CBJECTIVE. AFTER TWD YEARS CF
I NTENSI VE LABCRATORY AND FI ELD WORK, THE CDFG | DENTI FI ED THE FOLLOWN NG LEVELS OF METALS BELOW
WH CH PROTECT ALL LIFE STAGES OF ANADROMOUS SALMON AND STEELHEAD BELOW KESW CK DAM COPPER (5.6
UG L); ZINC (16.0 UG L); AND CADM UM (0.22 UG L). THESE RECOMMENDED LEVELS WERE ADOPTED BY THE
REG ONAL WATER QUALI TY CONTROL BQOARD AS BASI N PLAN OBJECTI VES FOR THE KESW CK DAM AREA AND
APPROVED BY THE STATE WATER RESOURCES CONTROL BQOARD (SWRCB) | N AUGUST 1984. THESE OBJECTI VES
WERE APPROVED BY EPA ON AUGUST 7, 1985 UNDER SECTI ON 303 OF THE CLEAN WATER ACT.

THE REG ONAL BOARD, ACTING ON BEHALF OF THE SWRCB, WAS RESPONSI BLE FOR UNDERTAKI NG ENVI RONVENTAL
STUDI ES DESI GNED TO | DENTI FY THE MOST FEASI BLE MEANS CF M Tl GATI NG THE PROBLEM THROUGH SOURCE
CONTROL. THE MU MAY BE REVI SED ONCE REMEDI AL ACTI ON | S COVPLETED AT | RON MOUNTAI N M NE.

I'V. EPA | NVOLVEMENT

IN JUNE 1981, THE STATE OF CALI FORNI A SUBM TTED THE | RON MOUNTAIN M NE SI TE AS A CANDI DATE FOR
THE INTERIM PRICRITIES LI ST (IPL). WEN THE | PL WAS RELEASED | N OCCTOBER 1981, | RON MOUNTAI N

M NE APPEARED | N THE FOURTH DECADE OF CANDI DATE SI TES. LATER, ON AUGUST 31, 1982, THE STATE
SUBM TTED | RON MOUNTAIN M NE AS A CANDI DATE FOR THE NATI ONAL PRIORITIES LI ST (NPL). ON DECEMBER
30, 1982, EPA PROPCSED THE | RON MOUNTAIN M NE SITE FOR | NCLUSI ON ON THE NPL. ON SEPTEMBER 8,
1983, THRQUGH FI NAL RULEVAKI NG THE SI TE WAS | NCLUDED ON THE NPL.

I N SEPTEMBER 1983, EPA COMMENCED A REMEDI AL | NVESTI GATI ON AND FEASI BI LI TY STUDY (RI/FS). THE
PURPOSE OF THE R WAS TO ASSESS THE MAJCR SOURCES OF CONTAM NATI ON LEAVI NG THE SI TE AND CCOLLECT
DATA NEEDED TO | DENTI FY AND EVALUATE POTENTI AL REMEDI ES. DURI NG THE FS, THE POTENTI AL REMEDI ES
WERE EVALUATED ACCORDI NG TO TECHNI CAL, ENVI RONMVENTAL, PUBLI C HEALTH, | NSTI TUTI ONAL, AND COST
CRI TERI A.

A REMEDI AL | NVESTI GATION (RI)

A COWPREHENSI VE | NVESTI GATI ON FOR THE | RON MOUNTAIN M NE SI TE WAS CONDUCTED BETWEEN SEPTEMBER
1983 AND APRIL 1985 TO DETERM NE THE NATURE, CAUSE AND EXTENT OF THE ENVI RONMVENTAL AND POTENTI AL
PUBLI C HEALTH | MPACTS FROM PAST AND CONTI NUI NG DI SCHARGES OF AMD. THE EXTENT OF THE SURFACE AND
GROUND WATER CONTAM NATI ON WAS ESTABLI SHED THROUGH:

1. WEEKLY SAMPLI NG OF THE FI VE MAJOR SQURCES AT THE M NE AND THREE LOCATI ONS ON SPRI NG
CREEK, AND BI - WEEKLY SAMPLI NG AT 4 LOCATI ONS ALONG THE SACRAMENTO RI VER FOR HEAVY
METALS.

2. I NSTALLATI ON OF FLOW MEASUREMENT STATI ONS AT 8 LOCATI ONS, | NCLUDI NG M NE PORTALS AND

DOMSTREAM RECEI VI NG WATERS.
3. MEASUREMENT COF PRECI Pl TATI ON AT SI X GAUGES THROUGHOUT THE AREA.

4. TWO COVPREHENSI VE SURFACE WATER SAMPLI NG SURVEYS, | NVOLVI NG 76 SAMPLI NG PO NTS WERE
CONDUCTED | N SEPTEMBER 1983 AND DECEMBER 1983 TO | DENTI FY AND QUANTI FY ALL AMD



SOURCES. (SEE FI GURE 2).

5. A REVI EW OF EXI STI NG | NFORVATI ON ON THE SI TE | NCLUDI NG WATER QUALI TY, GEOLOGY, AND
HYDROLOGY.
6. A PROGRAM OF FI ELD MAPPI NG OF THE AREAS OVERLYI NG THE RI CHMOND CREBCDY. TH' S

I NCLUDED GECLOG C MAPPI NG MEASUREMENT COF FRACTURE ORI ENTATI ONS, AND DELI NEATI ON OF
SUBSI DENCE PI TS AND THEI R TRI BUTARY DRAI NAGE AREAS.

7. A PROGRAM OF DRI LLI NG AND MONI TORI NG FOR THE RI CHVOND GROUNDWATER | NVESTI GATI ON.
TH S PROGRAM | NCLUDED | NSTALLI NG FOUR MONI TORI NG VWELLS ADJACENT TO THE RI CHVOND
OREBCDY, MONI TORI NG GROUNDWATER ELEVATI ONS, CONDUCTI NG AQUI FER TESTI NG AND
GROUNDWATER QUALI TY TESTI NG

DURI NG THE 17 MONTH R, APPROXI MATELY 450 SURFACE AND GROUND WATER SAMPLES WERE COLLECTED AND
ANALYZED. A DRAFT RI REPORT WAS RELEASED | N DECEMBER 1984; THE RI REPORT WAS FI NALI ZED AND
I SSUED ON AUGUST 23, 1985. THE MAJOR FINDINGS OF THE R ARE DI SCUSSED BELOW

1. MAJOR SOURCES OF PQLLUTI ON

EPA'S R FOUND THAT THE FOLLOW NG FI VE MAJOR SQURCES ACCOUNT FOR APPROXI MATELY 72 PERCENT OF THE
COPPER AND 86 PERCENT COF BOTH ZI NC AND CADM UM BEI NG DI SCHARGED FROM THE SI TE DURI NG THE
SAMPLI NG PERI CD.

RI CHMOND PORTAL: TH'S SOURCE IS A MNE ADIT | NTO THE Rl CHVOND OREBCDY WH CH REPRESENTS THE
MAJOR SI NGLE SOQURCE OF AMD AT | RON MOUNTAIN M NE. THE RI CHMOND CREBCDY HAS BEEN
EXTENSI VELY M NED, RESULTI NG I N SUBSI DENCE PI TS AND CLOSED DRAI NAGES ON THE SURFACE OVERLYI NG
THE ZONE. WATER VWH CH DRAINS FROM THE RI CHMOND PORTAL RESULTS FROM | NFI LTRATI ON OF SURFACE
WATER CAPTURED | N THE CLOSED DRAI NAGE AREAS OVERLYI NG THE OREBCDY AND BY LATERAL | NFLOW CF
GROUNDWATER FROM AREAS UPGRADI ENT OF THE M NE.

LAWSON PORTAL: TH'S SOURCE IS A M NE SHAFT LOCATED ON BOULDER CREEK | MVEDI ATELY BELOW AND TO
THE EAST OF THE RI CHMOND PORTAL.

OLD NO. 8 MNE SEEP: TH' S SOURCE | S LOCATED ON THE UPPER END OF SLI CKROCK CREEK AND | S BELI EVED
TO ORI G NATE FROM El THER THE NO 8 M NE ANDY OR THE OLD M NE. THE ENTRYWAYS FOR THESE M NES WERE
COVERED BY A SLIDE I N THE 1950' S.

Bl G SEEP (BELONOKOSH M NE): TH'S SOURCE |'S MADE UP OF SEEPS WH CH DI SCHARGE FROM THE WASTE
ROCK DUMP ON THE SQUTH SI DE OF SLI CKROCK CREEK.

BRI CK FLAT PIT BY-PASS: WATER THAT IS DI SCHARGED FROM THI S SOURCE ORI G NATES FROM THE DRAI NAGE
AREA I NTO BRI CK FLAT PIT AND I S CARRIED QUTSI DE THE PIT BY AN EARTHEN DAM

THE RELATI VE CONTRI BUTI ON CF METALS FROM THESE SOURCES IS LI STED I N TABLE 1; THE AVERAGE
CHEM CAL COWPCSI TI ON OF DI SCHARGES FROM THESE SCQURCES | S SHOAN ON TABLE 2.

A) BOULDER CREEK

THE EXI STI NG WATER QUALITY I N BOULDER CREEK IS QU TE VARI ABLE AND HI GHLY DEPENDENT ON RAI NFALL
AND THE CPERATI ON OF THE EXI STI NG BOULDER CEMENTATI ON PLANT. BOULDER CREEK WATER QUALITY DATA IS
PRESENTED I N TABLE 3. THE SOURCES OF CONTAM NATI ON ALONG BOULDER CREEK CONSI ST OF THE FOLLOW NG

8. BOULDER CREEK CEMENTATI ON PLANT



THE BOULDER CREEK CEMENTATI ON PLANT RECEI VES ACI D M NE DRAI NAGE DI SCHARGE CONTI NUALLY FROM THE
RI CHMOND AND LAWSON M NE PORTALS THROUGH A SERIES OF PI PES AND FLUMES. LEAKS AND SPI LLS FROM
THE COLLECTI ON SYSTEM ARE ADDI TI ONAL M NOR SOURCES OF PCLLUTANT DI SCHARGES. THE QUANTITY CF THE
DI SCHARGE FROM TH' S PLANT | S DEPENDENT ON RAI NFALL, AND THE QUALITY IS DEPENDENT ON WHETHER
SCRAP | RON I'S BEI NG MAI NTAI NED | N THE TREATMENT PLANT.

I T I'S ESTI MATED THAT THE DI SCHARCE FROM THE BOULDER CEMENTATI ON PLANT CONTRI BUTES APPROXI MATELY
20 TO 40 PERCENT OF THE COPPER, 90 TO 95 PERCENT COF THE CADM UM AND 90 TO 95 PERCENT OF THE
ZI NC MEASURED | N LONER BQULDER CREEK.
9. SEEPS
NUMERQUS SEEPS EXI ST ALONG THE BOULDER CREEK DRAI NAGE.
THE PRI MARY SOURCE OF THESE SEEPS NMAY BE ACI D M NE DRAI NAGCE FROM THE MAI N OREBCDY. FLOAS FROM

THESE SEEPS ARE GREATLY REDUCED DURI NG THE SUMMER MONTHS AND SOVE NMAY STOP COWMPLETELY. THE
QUALI TY OF THESE SEEPS | S AS FOLLOWE:

PARAMETER RANCE
PH 0.4 TO6.1 UNTS
CADM UM TOTAL 0.005 TO 0.52 MJ L
COPPER, TOTAL 1.0 TO 13.4 MJ L
ZI NC, TOTAL 0.3 TO 59.7 MJ L.

THE PERCENT CONTRI BUTI ON OF SEEPS TO BOULDER CREEK IS LI STED ON TABLE 4.
10. TAI LI NGS PI LES AND WASTE DUMPS

THESE SOURCES CONTRI BUTE PCLLUTANTS PRI MARI LY DURI NG STCRM EVENTS. | N ADDI TI ON TO DI SSOLVED
METALS AND ACI DI C LEACHATE, TAI LI NGS AND WASTE MATERI AL ARE DI SCHARGED DI RECTLY TO RECEI VI NG
WATERS | N VI OLATI ON OF FEDERAL SUSPENDED SOLI DS LI M TATI ONS AND WATER QUALI TY STANDARDS. THE
PERCENT CONTRI BUTI ON OF THESE SOURCES TO BOULDER CREEK | S LI STED ON TABLE 4.

11. OTHER SOURCES

OTHER SOURCES OF METAL POLLUTI ON PROBABLY CONSI ST OF SUBSURFACE DRAI NAGE ENTERI NG BOULDER CREEK
AND DI SSOLUTI ON OF METAL- BEARI NG SEDI MENT | N THE CREEK. THESE OTHER SOURCES OF PCLLUTI ON ARE
ESTI MATED TO BE AS FOLLOWE:

SUMVER W NTER
PERCENT PERCENT
MVETAL LB/ DAY CONTRI BUTION LB/ DAY  CONTRI BUTI ON

COPPER 8.7 76 26 23
CADM UM 0.2 3 0 0
ZI NC 31.0 4 30 1.

B) FLAT CREEK

THE ONLY | DENTI FI ED SOURCE OF POLLUTANTS DI SCHARGED TO FLAT CREEK | S THE M NNESOTA FLATS
TAILINGS PILE. THE WATER QUALI TY OF FLAT CREEK BELOW M NNESOTA FLATS IS G VEN BELOW



PARAMETER AVERAGE RANGE

FLOW 280 GPM 58 TO 9,000 GPM

PH -- 2.6 TO6.5 UNITS
COPPER 1.32 MJ L 0.003 TO 7.63 MJ L
CADM UM 0.018 MF L 0.002 TO 0.050 MZ L
ZI NC 1.92 MJ L 0.48 TO 9.02 MZ L.

O SLI OKROCK CREEK

THE EXI STI NG WATER QUALITY I N SLI CKROCK CREEK |'S QUI TE VARI ABLE AND HI GHLY DEPENDENT ON RAI NFALL
AND THE OPERATI ON OF THE SLI CKROCK CEMENTATI ON PLANT.  SLI CKROCK CREEK WATER QUALI TY DATA IS
PRESENTED I N TABLE 5. THE SOURCES OF CONTAM NATI ON ALONG SLI CKROCK CREEK CONSI ST OF:

12. SLI CKROCK CEMENTATI ON PLANT

THE SLI CKROCK CEMENTATI ON PLANT RECEI VES ACI D M NE DRAI NAGE DI SCHARGED CONTI NUALLY FROM THE OLD
NO. 8 MNE SEEP. THE QUANTITY OF THE DI SCHARGE FROM THE CEMENTATI ON PLANT | S DEPENDENT ON

RAI NFALL, AND THE QUALITY | S DEPENDENT ON WHETHER SCRAP | RON |'S NMAI NTAI NED | N THE TREATMENT
TANKS. | T IS ESTI VATED THAT THE DI SCHARGE FROM THE SLI CKROCK CEMENTATI ON PLANT CONTRI BUTES
APPROXI MATELY 75 TO 95 PERCENT OF THE COPPER, CADM UM AND ZI NC MEASURED | N LOAER SLI CKROCK
CREEK.

1. SEEPS

A FEW SEEPS EXI ST ALONG SLI CKROCK CREEK. THE PRI MARY SOURCE OF METALS | N THESE SEEPS APPEARS TO
BE FROM THE QLD SLI DE AREA, AND FROM THE HEMATI TE PILE. I T IS ALSO PCSSI BLE THAT THE SOURCE OF
THESE SEEPS MAY BE AMD FROM THE MAI N OREBCDY. THE MAJOR CONTRI BUTI NG SEEP IS BI G SEEP. THE
SOURCE OF THE SEEP AREA | S GROUNDWATER AND SURFACE WATER M GRATI NG THROUGH AN OLD WASTE ROCK
DUMP.

THE QUALI TY OF THE SLI CKROCK SEEPS | S AS FOLLOWE:

PARAMETER (M3 L)
PH 2.7 TO6.5 UNTS
CADM UM TOTAL 0.001 TO 0.30 MJ L
OCPPER, TOTAL LT 0.050 TO 42.6 MJ L
ZINC, TOTAL 0.01 TO 24.8 M7 L.

FLOANS FROM THE SEEPS ARE GREATLY REDUCED DURI NG THE SUMVER AND SOME MAY COWPLETELY STOP. 1T IS
ESTI MVATED THAT THESE SEEPS CONTRI BUTE 2 TO 25 PERCENT OF THE METALS IN SLI CKROCK CREEK.

2. TAI LI NGS PI LES AND WASTE DUMPS
THE SOURCES ALONG SLI CKROCK CONTRI BUTE POLLUTANTS BOTH DURI NG STORM AND NORVAL RAI NFALL EVENTS.
THE HEMATI TE Pl LE ALONG SLI CKROCK CREEK CONTRI BUTES ABQUT 1 PERCENT OF THE METALS I N SLI CKROCK
CREEK.

3. OTHER SOURCES
THE OTHER SOURCES OF PCLLUTI ON ALONG SLI CKROCK CREEK ARE THE BRI CK FLAT BYPASS THAT FLOAS DOMWN

THE MOUNTAI N AND ENTERS THE CREEK, SUBSURFACE DRAI NAGE, AND DI SSOLUTI ON OF METAL- BEARI NG
SEDI MENT IN THE CREEK. | T | S ESTI MATED THAT THESE SOURCES CAN CONTRI BUTE UP TO 5-30 PERCENT OF



THE METALS I N SLI CKROCK CREEK DEPENDI NG UPON THE TI ME CF YEAR | N WHI CH THE DI SCHARGES OCCUR
D SPRI NG CREEK

THE EXI STI NG WATER QUALITY IN SPRI NG CREEK | S PRESENTED ON TABLE 6. THE SOURCES COF
CONTAM NATI ON I N SPRI NG CREEK HAVE BEEN DESCRI BED I N THE BOULDER CREEK AND SLI CKROCK CREEK
SECTI ONS.

I'N ADDI TI ON, THERE ARE PROBABLY SEDI MENT DEPCSI TS W THI N THE STREAMBED, AS OBSERVED ALONG
SLI CKROCK CREEK, WHI CH ALSO CONTRI BUTE TO METALS PCLLUTI ON.

IT IS NOT PCSSI BLE TO FULLY ASSESS THE METAL CONTRI BUTI ON OF THE SEDI MENTS, BUT I T | S ESTI MATED
IT IS RELATIVELY M NOR | N RELATI ONSHI P TO THE CONTRI BUTI ON FROM BOULDER AND SLI CKROCK CREEKS.

E) KESW CK RESERVO R AND SACRAMENTO RI VER

THE SOURCES OF CONTAM NATI ON | N KESW CK RESERVA R ARE | NFLOAS FROM FLAT CREEK AND SPRI NG CREEK
AND SEDI MENTS DEPCSI TED WTH N THE RESERVO R THE AVERACE WATER QUALI TY I N THE SACRAMENTO RI VER
I'S PRESENTED | N TABLE 7.

THE SACRAMENTO RI VER ABOVE KESW CK RESERVO R ALREADY CONTAI NS METALS AS SHOMN IN TABLE 7. AFTER
FLAT CREEK AND SPRI NG CREEK ENTER THE RI VER | N KESW CK RESERVO R, THE CONCENTRATI ON OF METALS
ARE ELEVATED UP TWD TO THREE TIMES. DUE TO THE RELATI VE LOW CONCENTRATI ONS OF METALS AND THE
VARI ABLE FLOAS FROM KESW CK RESERVAO R, | T IS NOT PCSSI BLE TO ACCURATELY ESTI MATE THE METALS
CONTRI BUTI ON FROM FLAT CREEK AND SPRI NG CREEK.

3. ENVI RONMENTAL | MPACTS

DUE TO PAST AND CONTI NU NG RELEASES OF AMD TO RECEI VI NG WATERS, BQULDER CREEK, SLI CKROCK CREEK,

FLAT CREEK AND PORTI ONS OF SPRI NG CREEK ARE ESSENTI ALLY DEVO D OF AQUATIC LIFE. DURING THE RI,

BETWEEN 1, 143 AND 3, 695 POUNDS PER DAY CF CCPPER, ZI NC, PLUS CADM UM WERE CARR ED FROM THE SI TE
INTO THE SPRING CREEK RESERVO R OF TH S TOTAL, BETWEEN 623 AND 3, 328 POUNDS PER DAY OF COPPER,
ZI NC AND CADM UM WERE DI SCHARGED | NTO THE SACRAMENTO RI VER. THESE RELEASES OCCURRED OVER A

PERI OD THAT | S BEST CHARACTERI ZED AS RELATI VELY DRY W NTER CONDI TI ONS. THE ABOVE TOTALS CAN BE
EXPECTED TO RI SE S| GNI FI CANTLY DURI NG NORVAL CR ABOVE NORVAL RAI NFALL CONDI Tl ONS.

OFF- SI TE, SUBSURFACE M GRATI ON OF CONTAM NATED GRCOUNDWATER DOES NOT APPEAR TO BE A PROBLEM AT
TH S SITE. THE HYDRAULICS COF THE SI TE ARE SUCH THAT THE M NE WORKI NGS ACT AS A DRAIN, DRAW NG
GROUNDWATER TOMRDS THE MOUNTAI N, AND DI SCHARG NG | T | NTO ADJACENT SURFACE WATERS.

4. | MPACTS ON AQUATIC LI FE
A) | NTRODUCTI ON

WH LE THE OCCURRENCE OF TOXI CI TY HAS BEEN DOCUMENTED | N THE SACRAMENTO RIVER, | T IS EXTREMELY
Dl FFI CULT TO QUANTI FY THE EXTENT OF THE LCSS IN A R VER THE SI ZE OF THE SACRAMENTO  THE

FI SHKI LLS OCCUR DURI NG THE WET SEASON WHEN THE WATERS ARE TYPI CALLY MJUDDY. EVEN W TH CLEAR
WATER, THE RIVER IS DI FFI CULT TO SURVEY WTH W DTHS AS GREAT AS 300 FEET, DEPTHS AS GREAT AS 35
FEET, AND FAST CURRENTS THAT CARRY DEAD FI SH DOAWNSTREAM  THE MOST DI FFI CULT MORTALI TI ES TO
OBSERVE IN THE RI VER ARE THE FI SH MOST SENSI TI VE TO METAL TOXICI TY - THE EARLY LI FE STAGES OF
SALMON AND STEELHEAD. THESE SENSI Tl VE SALMONI D LI FESTAGES LI VE UNDERNEATH THE GRAVEL AS SNALL
"SAC FRY" OR IN THE RIVER AS SMALL 2-1NCH "SW M UPS' THAT HAVE EMERGED FROM THEI R NESTS.

I'N ADDI TI ON TO THE OCCURRENCE COF LETHAL TOXI G TY, THERE ARE MORE FREQUENT OCCURRENCES OF



SUBLETHAL TOXI CI TY THAT COULD ACT TO REDUCE THE OVERALL PRODUCTI VITY OF THE PCPULATI ON. EFFECTS
SUCH AS REDUCED GROMH RATES, PHYSI OLOGd CAL PROBLEMS, AND DI M NI SHED | MMUNE RESPONSE ARE KNOWN
TO OCCUR DUE TO EXPOSURE TO HEAVY METALS. I N A RECENT REPCRT TO THE U.S. BUREAU OF RECLAMATI ON,
THE U S. FI SH AND W LDLI FE SERVI CE ESTI MATED THAT THE MONETARY VALUE OF THE CH NOOK SALMON AND
STEELHEAD TROUT RUNS PRODUCED UPSTREAM FROM THE RED BLUFF DI VERSI ON DAM | S APPROXI MATELY $33. 7
M LLI ON ANNUALLY. I N ADDI TION, THE ECONOM C VALUE OF THESE FI SHERY RESOURCES, W TH ATTAI NVENT
OF FI SHERY MANAGEMENT GOALS, |S ANTI Cl PATED TO | NCREASE TO $72 M LLI ON ANNUALLY.

B) DI SCUSSI ON

VALUABLE FI SHERI ES RESOURCES, | NCLUDI NG M GRATORY POPULATI ONS OF SALMON, STEELHEAD AND RESI DENT
POPULATI ONS COF TROUT | N THE SACRAMENTO RI VER ARE S| GNI FI CANTLY | MPACTED BY THE AMD FROM THE
SPRI NG CREEK BASI N AND HAVE EXPERI ENCED NUMERQUS | NSTANCES OF ABOVE NORVAL MORTALITY OVER THE
LAST 46 YEARS. THESE | NCI DENTS WH CH, HAVE BEEN DI RECTLY ATTRI BUTED TO AVMD FROM | RON MOUNTAI N
M NE WERE THE RESULT OF OBSERVED MORTALITY OF ADULT FI SH I N THE SACRAMENTO RI VER AND CALCULATED
MORTALI TY OF EGGS AND FRY ON THE BASI S OF CCPPER, ZI NC, AND CADM UM LEVELS MEASURED | N THE RI VER
BELOW KESW CK DAM  TABLE 8 WAS DEVELCPED BY THE CALI FORNI A DEPARTMENT OF FI SH AND GAME ( CDFGQ)
AND LI STS THE DOCUMENTED FI SHKI LLS. CDFG HAS | NDI CATED THAT THE FALL RUN OF CHI NOOK SALMON | N
THE UPPER SACRAMENTO RI VER HAS RANGED FROM AN ESTI MATED H GH OF 400, 000 I N 1953 TO A LOW CF
22,000 WTH AN AVERAGE DECLI NE OF 87 PERCENT IN THE LAST 20 YEARS; THAT THE AVERAGE RUN COF
SALMON OVER A 20 YEAR PERI OD SHOAED A DECLI NE FROM 275, 000 TO 75,000 SALMON. TH S DECLINE IS
ATTRI BUTED TO SEVERAL CAUSES | NCLUDI NG AVMD FROM | RON MOUNTAI N M NE.

ACCORDI NG TO THE CDFG, THE DECLI NE OF THE UPPER SACRAMENTO RI VER SALMON AND STEELHEAD STOCKS
REPRESENTS A S| ZEABLE ECONOM C LGSS TO THE STATE DUE TO THE LOST AVAI LABI LI TY OF THESE FI SH TO
THE COMVERCI AL AND SPORT FI SHERY. AT TIMES, THE UPPER SACRAMENTO R VER PRODUCED HALF OF THE
STATE' S CHI NOOK SALMON. ECONOM C STUDI ES CONDUCTED BY CDFG AND THE U. S. FI SH AND W LDLI FE

SERVI CE HAVE ESTI MATED THAT THE CONTI NU NG ECONOM C LOSSES ASSOCI ATED W TH THE PRESENT DEPRESSED
POPULATI ON LEVELS OF SALMON AND STEELHEAD RELATI VE TO THE CATCH LEVELS I N THE PAST HAVE A NET
ANNUAL ECONOM C VALUE RANG NG BETWEEN $30-$40 M LLION.  CDFG BELI EVES THAT THE | NCREMENTAL
MORTALI TY CAUSED BY DI SCHARGES FROM | RON MOUNTAI N M NE ARE RESPONSI BLE FCR A Sl GNI FI CANT SHARE
OF THAT ECONOM C LGSsS.

OF PARTI CULAR CONCERN | S | MPACT OF AMD ON PCOPULATI ONS OF W NTER RUN CHI NOOK SALMON, ONE OF FOUR
GENETI CALLY DI STI NCT PCPULATI ONS OF SALMON IN THE RIVER  ACCORDI NG TO THE CDFG THE W NTER RUN
POPULATI ON I N THE UPPER SACRAMENTO RI VER HAS DECLI NED PRECI PI TOUSLY I N THE PAST 20 YEARS TO THE
PO NT WHERE THE NATI ONAL NMARI NE FI SHERI ES SERVI CE | S EVALUATI NG A PETI TI ON REQUESTI NG THAT THE
W NTER RUN CH NOCK BE LI STED UNDER THE ENDANGERED SPECI ES ACT OF 1973. THE CDFG HAS APPRI SED
EPA THAT ONE OF THE PRIORI TY ACTI ONS THAT WOULD BE | NCLUDED | N ANY W NTER RUN RESTORATI ON OR
RECOVERY EFFORT | S CORRECTI NG THE HEAVY METAL POLLUTI ON PROBLEM CAUSED BY | RON MOUNTAI N M NE.
ADDI TI ONALLY, THE KI NG SALMON RUNS | N THE UPPER SACRAMENTO RI VER HAVE EXPER ENCED A 50 PERCENT
DECLI NE OVER THE PAST 30-35 YEARS, W TH HEAVY METAL POLLUTI ON FROM THE SPRI NG CREEK BASI N BEI NG
CI TED AS ONE OF THE MAJOR RESPONSI BLE FACTCRS.

BECAUSE OF THE VARI ATI ONS | N THE OPERATI ON OF THE SHASTA UNIT ( SHASTA DAM KESW CK DAM SPRI NG
CREEK DEBRI'S DAM AND THE SPRI NG CREEK HYDRCELECTRI C POAER PLANT), AND UNUSUAL CLI MATOLOG CAL
CONDI TI ONS, THERE HAS NOT BEEN ANY LONG TERM UNDI LUTED SPI LLS AND, THUS, NO OBSERVED MORTALI TY
OF ADULT FISH IN THE | RON MOUNTAIN M NE AREA SINCE 1969. THERE IS, HOMEVER, A SHARED CONCERN
AMONG STATE AND FEDERAL REGULATCORY AGENCI ES THAT AS COWPETI TI ON FOR SHASTA LAKE WATER | NCREASES
IN THE FUTURE, THE U S. BUREAU CF RECLAMATI ON MAY BE HELD MORE ACCOUNTABLE FOR ENSURI NG THAT
ONLY THE AUTHORI ZED USES OF THE WATER ARE ALLOWED; TH S COULD RESULT I N THE LACK CF ADEQUATE

DI LUTI ON WATER BEI NG MADE AVAI LABLE TO AVERT FI SHKI LLS.

5. POTENTI AL PUBLI C HEALTH | MPACTS



THE DEGREE OF HUVAN RI SK ASSCCI ATED W TH THE AMD FROM THE | RON MOUNTAI N M NE SI TE DEPENDS ON THE
NATURE AND EXTENT OF EXPOSURE. THE CALI FORNI A DEPARTMENT OF HEALTH SERVI CES ( DEPARTMENT), IN AN
ENDANGERVENT ASSESSMENT PREPARED ON AUGUST 22, 1984, FOR TH S PRQJECT, DI SCUSSED THE TYPES COF
EXPOSURE THAT REPRESENT A POTENTI AL THREAT TO PUBLI C HEALTH. THESE | NCLUDED THE FOLLOW NG

DERVAL CONTACT: NEAR I TS SOURCE, THE AVMD CONTAI NS SULFURI C ACI D I N CONCENTRATI ONS THAT COULD
CAUSE SERI QUS EYE I NJURIES AND SKI N | RRI TATI ON THRQUGH DI RECT EXPCSURE. ALTHOUGH THE STUDY AREA
I'S LOCATED I N RUGGED AND REMOTE TERRAIN, THE POTENTI AL FOR HUVAN EXPCSURE CANNOT BE RULED QUT.
THE AREA | S LOCATED BETWEEN TWD HEAVI LY USED NATI ONAL FOREST AREAS.

AREAS ADJACENT TO THE M NE PRCPERTY ARE FREQUENTLY USED FOR RECREATI ONAL PURPCSES, ESPECI ALLY
FOR OFF- ROAD VEH CLE USE. THE M NE OMERS HAVE COVPLAI NED OF TRESPASSI NG AND VANDALI SM PROBLEMS
ON THE SITE. THE AMD | S DI LUTED AS I T ENTERS BOULDER CREEK AND SLI CKROCK CREEK AND THERE IS A
LESS SERI QUS R SK W TH REGARD TO DERVAL CONTACT W TH | NCREASED DI STANCE FROM THE SOURCE.

I NGESTI ON OF WATER THE POTENTI AL FOR DI RECT | NGESTI ON OF AMD I N THE UPPER STUDY AREA IS
CONSI DERED SVALL FOR TWD REASONS:

A) ONCE THE AMD ENTERS THE CREEKS, THERE IS A DI SCOLORATI ON ASSCCI ATED W TH THE PRECI Pl TATI ON OF
I RON, AND B) THE REMOTENESS OF MOST OF THESE AREAS LI M TS ACCESS.

CADM UM CONCENTRATI ONS MEASURED AT THE REDDI NG RAW WATER | NTAKE HAVE NOT EXCEEDED THE DRI NKI NG
WATER STANDARDS. A POTENTI AL PUBLI C HEALTH THREAT DCES EXI ST DUE TO THE ELEVATED CONCENTRATI ONS
OF METALS IN THE SACRAMENTO RI VER  LEVELS OF CADM UM I N THE RI VER HAVE APPRCACHED AND

OCCAS| ONALLY HAVE EXCEEDED THE PROPCSED EPA DRI NKI NG WATER STANDARD OF . 005 MY L.

I NGESTION CF FI SH | NGESTI ON OF FI SH TAKEN FROM KESW CK RESERVA R DCES NOT APPEAR TO REPRESENT
A SI GNI FI CANT PUBLI C HEALTH THREAT ACCCORDI NG TO AN ANALYSI S WH CH EXPANDED THE ENDANGERMENT
ASSESSMENT PREPARED BY THE DEPARTMENT OF HEALTH SERVI CES. HOWEVER, THE DEPARTMENT | NDI CATES
THAT THE LONG TERM RI SK FROM THE Bl OACCUMULATI VE TOXIN, CADM UM SHOULD NOT BE UNDERESTI MATED.

THE DEPARTMENT ESTI MATES THAT 50 PERCENT OF THE BCDY BURDEN OF CADM UM IS LOCATED IN THE LI VER
AND KIDNEY OF FI SH, W TH ANOTHER 50 PERCENT DI STRI BUTED ACROSS OTHER TI SSUES. HUNVANS ALSO
ACCUMULATE CADM UM I N THE LI VER AND KI DNEYS OVER THEIR LIFETIME. IT IS FELT THAT, W THOUT

REMEDI ATI ON, M NE EFFLUENT W LL CONTI NUE TO BE DEPGCSI TED | N SPORTFI SHI NG AREAS OF THE SACRAMENTO
Rl VER AND THE CONCENTRATI ON OF CADM UM I N FI SH WLL CONTI NUE TO BE ELEVATED ABOVE NORVAL LEVELS.

6. 1 MPACTS ON PUBLI C VELFARE

SHASTA DAM WAS CONSTRUCTED UNDER THE AUTHORI TY OF PUBLI C LAW 84-386, AS PART OF THE TRINITY

R VER DI VI SI ON, CENTRAL VALLEY PRQJIECT. TH S LAW CREATED SEVERAL SPECI FI C USES OF SHASTA LAKE
WATER, | NCLUDI NG THE GENERATI ON OF HYDRCELECTRI C PONER, WATER SALES TO FARMERS, AND USE AS A
DRI NKI NG WATER SUPPLY. SHASTA LAKE ALSO HAS A RECREATI ONAL VALUE ASSCCI ATED W TH TOURI SM
BOATI NG FI SHING AND SW MM NG

RELEASE OF SHASTA LAKE WATERS FOR PCLLUTI ON CONTROL I N THE | RON MOUNTAIN M NE AREA | S NOT AN
AUTHORI ZED USE OF THESE WATERS. NEVERTHELESS, SI NCE THE CONSTRUCTI ON OF THE SHASTA DAM KESW CK
DAM SPRI NG CREEK DEBRI S DAM WATER MANAGEMENT SYSTEM SHASTA LAKE WATERS HAVE BEEN, AND CONTI NUE
TO BE RELEASED FOR TH S PURPCSE, WHEN WATERS CAN BE PROVI DED W THOUT ADVERSE | MPACTS TO OTHER
PRQJECT REQUI REMENTS. BY CONTRCLLI NG THE RELEASE OF THESE WATERS THE U. S. BUREAU OF

RECLANVATI ON ( BUREAU) HAS ASS| STED OTHER FEDERAL AND STATE AGENCI ES, | N PROMOTI NG FI SHERY
RESOURCES I N THE SACRAMENTO RI VER

ALTHOQUGH I T IS DI FFI CULT TO QUANTI FY THE EXACT VALUE OF SHASTA LAKE WATER, THE BUREAU HAS



ESTI MVATED THE REVENUE THAT WOULD BE LOST BY RELEASI NG SHASTA LAKE WATER FOR POLLUTI ON CONTRCL.
TH S WAS ACCOWPLI SHED THRQUGH THE USE OF A NMATHEMVATI CAL WATER MODEL THAT ASSUMED THAT WATER THAT
WASN T BEI NG RELEASED FOR PCLLUTI ON CONTROL WOULD BE SOLD FOR MUNI Cl PAL AND | NDUSTRI AL PURPCSES.
BASED ON THE BUREAU S ANALYSI S, | T WAS ESTI MATED THAT MEETI NG LESS STRI NGENT STANDARDS ( THE

ORI A NAL WATER QUALI TY STANDARDS THAT WERE I N EFFECT PRI OR TO THE STATE ADCPTI NG THE EXI STI NG
WATER QUALI TY STANDARDS) | N THE SACRAMENTO RI VER WOULD RESULT | N AN ANNUAL LCSS | N REVENUE FROM
THE U. S. TREASURY OF ABQUT $32 M LLION, AND THAT FI SH SAVED BY RELEASI NG THI S ADDI TI ONAL

DI LUTI ON WATER WOULD HAVE AN ANNUAL VALUE OF $1.4 M LLION. MEETING THE PROPOSED SUPERFUND
METALS LEVELS, WH CH ARE SUBSTANTI ALLY LONER, WOULD COST ABOUT $456 M LLION I N DI LUTI ON
RELEASES, W TH FI SH SAVINGS OF ABOUT $9.6 M LLION PER YEAR W THOUT REMEDI ATION | N THE FORM COF
SOURCE CONTRCL AND TREATMENT, RELEASES OF SHASTA LAKE WATER W LL BE REQUI RED UNTIL SUCH TI ME AS
| RON MOUNTAI N M NE CEASES TO DI SCHARCGE AMD.

#ENF
V. ENFCORCEMENT ANALYSI S - CONFI DENTI AL

( SEE ATTACHVENT) .

#AE
VI. ALTERNATI VES EVALUATI ON

A. | NTRCDUCTI ON

THE MAJOR OBJECTI VE OF THE FEASI Bl LI TY STUDY WAS TO EVALUATE REMEDI AL ALTERNATI VES USI NG A
COST- EFFECTI VE APPROACH CONSI STENT W TH THE GOALS AND OBJECTI VES OF CERCLA. A COST- EFFECTI VE
REMEDI AL ALTERNATI VE | S DEFINED I N THE NATI ONAL O L AND HAZARDOUS SUBSTANCES POLLUTI ON

CONTI NGENCY PLAN (NCP) 40 CFR SS300, ET.SEQ AS THE ALTERNATI VE THAT EFFECTI VELY M Tl GATES AND
M N M ZES THREATS TO AND PROVI DES ADEQUATE PROTECTI ON OF PUBLI C HEALTH AND WELFARE AND THE
ENVI RONMENT.  EXCEPT AS PROVI DED | N SECTI ON 300.68(1)(5), TH S REQU RES THE SELECTION OF A
REMEDY THAT ATTAI NS OR EXCEEDS APPLI CABLE CR RELEVANT AND APPRCPRI ATE FEDERAL PUBLI C HEALTH AND
ENVI RONMVENTAL REQUI REMENTS THAT HAVE BEEN | DENTI FI ED FOR THE SPECIFIC SITE. | N SELECTI NG THE
APPRCPRI ATE EXTENT OF REMEDY, EPA IS DI RECTED TO CONSI DER COST, TECHNOLOGY, RELIABILITY,

ADM NI STRATI VE AND OTHER CONCERNS, AND THEI R RELEVANT EFFECTS ON PUBLI C HEALTH AND WELFARE AND
THE ENVI RONMENT.

THE FEASI BI LI TY STUDY PROCESS | NCLUDED THE FOLLOW NG STEPS: (1) | DENTI FI CATI ON OF GENERAL
RESPONSE ACTI ONS, (2) | DENTI FI CATI ON F TARGET CLEAN-UP LEVELS, (3) ASSEMBLY OF THE UNI VERSE OF
TECHNOLOG ES RELEVANT TO THE RESPONSE ACTI ONS, (4) RETENTI ON OF THE SURVI VI NG TECHNOLOG ES AS
COVPONENT ACTI ONS, (5) ASSEMBLY OF THE COVPONENT ACTI ONS | NTO COVBI NED ALTERNATI VES, (6) | NI TIAL
SCREENI NG OF THE COVBI NED ALTERNATI VES, AND (7) DETAI LED ANALYSI S OF SURVI VI NG COVBI NED
ALTERNATI VES. NI NE COVBI NED ALTERNATI VES (CA-1 TO CA-9) UNDERWENT VERY DETAI LED ANALYSI S.

THREE ALTERNATI VES WERE CONSI DERED | N LESS DETAI L AND WERE | NCLUDED | N THE FI NAL ALTERNATI VES
MATRI X;  ALTERNATI VES CA-10 ($1.4 BILLION), CA-11 ($350 MLLION) AND CA-12 ($263 MLLION). THE
FEASI Bl LI TY STUDY RESULTS ARE PRESENTED | N MORE DETAIL | N THE FOLLOW NG PARAGRAPHS.

BASED ON SI TE BACKGROUND | NFORVATI ON AND THE NATURE AND EXTENT OF THE PROBLEMS FROM THE
TECHNI CAL | NVESTI GATI ON TO DATE, THE KEY GENERAL OBJECTI VES FOR THE | RON MOUNTAIN M NE SI TE
VEERE:
4, TO M NI M ZE COFF- SI TE CONTAM NANT M GRATI ON VI A SURFACE WATER RUNCFF AND SEEPAGE, AND

5. TO M Tl GATE | MPACTS AND M NI M ZE THE M GRATI ON OF CONTAM NANTS THAT HAVE ALREADY
MOVED FROM THE SI TE THROUGH RECEI VI NG WATERS.



THE TWD AREAS TARCETED FOR REMEDI ATI ON AND SELECTED GENERAL RESPONSE ACTI ONS WERE:

AREAS OF REMEDI ATI ON GENERAL RESPONSE ACTI ON

ORE BODI ES AND UNDERGROUND NO ACTI ON, RECOVERY, TREATMENT,
M NE WORKI NGS SOURCE CONTRCL, AND DI SPCSAL

SURFACE WATER NO ACTI ON, WATER MANAGEMENT,

TREATMENT, AND DI SPCSAL.

THE CONTAM NANTS COF PRI MARY CONCERN AT THE | RON MOUNTAIN M NE SI TE ARE COPPER, CADM UM AND ZI NC
BECAUSE: A) THESE CONTAM NANTS HAVE BEEN DETECTED AT H GH LEVELS AT THE SOURCE AND | N SURFACE
WATERS RECEI VI NG DI SCHARGES FROM | RON MOUNTAI N M NE, B) ACUTE DCSACES OF THESE CONTAM NANTS HAVE
BEEN FOUND TO RESULT I N FI SH KI LLS; SUB-LETHAL | MPACTS HAVE, AMONG OTHER THI NGS, RESULTED I N
REDUCED RATES OF GROATH AND ACCUMULATI ONS OF METALS I N FI SH TI SSUES; AND C) EVEN WHEN TOXI C
LEVELS ARE NOT REACHED, THESE METALS ACT TO DEPRESS THE OVERALL PRCDUCTIVI TY OF LI FE I N KESW CK
RESERVAO R AND THE SACRAMENTO RI VER

B. SI TE- SPECI FI C ACTI ON LEVELS

THREE SETS OF TARCET CLEAN- UP LEVELS WERE CONSI DERED AS PRI MARY CLEANUP OBJECTI VES FCR | RON
MOUNTAI N M NE:

1. | MPLEMENT REMEDI AL ACTI ONS TO ACHI EVE THE FOLLOW NG EPA WATER QUALITY CRI TERI A FOR PROTECTI ON
OF AQUATI C LI FE BELOW KESW CK DAM

COPPER 5.4 UG L
ZI NC: 47.0 U@L
CADM UM 0. 55 Ud L.

2. MEET REG ONAL BOARD BASI N PLAN OBJECTI VES FCR COPPER, CADM UM AND ZI NC I N THE UPPER
SACRAMENTO RI VER:

COPPER 5.6 UG L
ZI NC: 16.0 UGL
CADM UM 0. 22 Ud L.

THESE OBJECTI VES ARE BASED ON A SER ES OF | NTENSI VE STUDI ES CONDUCTED BY THE CDFG  ACCCRDI NG TO
CDFG, | MPLEMENTATI ON OF REMEDI AL ACTI VI TI ES THAT MEET THESE OBJECTI VES WOULD PROVI DE SAFE LEVELS
HAVI NG NO CHRONI C OR ACUTE EFFECT ON AQUATI C LI FE I N THE UPPER SACRAMENTO RI VER

3. MEET BACKGROUND LEVELS (ESTABLI SHED BY THE WATER QUALI TY UPSTREAM OF THE CONFLUENCE OF SPRI NG
CREEK AND THE SACRAMENTO RI VER):

COPPER 3.5 U@L
ZI NC: 14.8 UGL
CADM UM .1 U&L.

THE SECONDARY OBJECTI VE IS TO REDUCE THE METALS LQOADI NG FROM THE | RON MOUNTAIN M NE SITE TO
RECEI VI NG WATERS.

C. TECHNCLOGY DEVELGPMENT

A VARI ETY OF TECHNOLOG ES WAS EXAM NED W TH REGARD TO TECHNI CAL FEASI BI LI TY, DEGREE OF PUBLIC



HEALTH PROTECTI ON AFFORDED, ENVI RONMENTAL | MPACT, | NSTI TUTI ONAL CONCERNS, AND COST.

THE APPLI CABLE TECHNCOLOG ES | DENTI FI ED WVERE THEN COMBI NED TO FORM REMEDI AL ACTI ON ALTERNATI VES
THAT ADDRESSED SOURCE CONTRCL AND TREATMENT OF AMD AT THE M NE AND SURFACE WATER MANAGEMENT.
PREFERRED TECHNOLOG ES FOR THE VAR QUS COVPONENTS THAT ADDRESSED SOURCE CONTRCL AND WATER
MANAGEMENT ARE | DENTI FI ED I N TABLE 9.

D. COVPONENTS FOR DETAI LED ANALYSI S

THE FOLLOW NG DI SCUSSI ON DESCRI BES THE COVPONENTS THAT WERE LATER COWVBI NED | NTO ALTERNATI VES
(SEE TABLE 10). TABLE 11 PRESENTS THE TECHN CAL, ENVI RONMENTAL, | NSTI TUTI ONAL AND OTHER
CONSI DERATI ONS FOR EACH OF THE COVMPONENTS (#1 THROUCGH #11).

COVMPONENT #1. SCLUTION M NI NG ( PROPCSED BY | MM)

TOMRD THE END OF THE RI/FS, | RON MOUNTAIN M NE, | NCORPORATED (1 MM ) SUBM TTED A CONCEPT FOR A
PROPOSED METALS RECOVERY OPERATI ON AT | RON MOUNTAIN M NE. TH S PROPCSAL WAS DEVELOPED

| NDEPENDENT COF EPA' S FEASI BI LI TY STUDY BY CONSULTANTS FOR IMM . TH S PROPGSAL | NCLUDED THE I N
SI TU LEACH NG OF THE SULFI DE OREBCDY TO EXTRACT CCPPER, ZINC, | RON, AND PRECI QUS METALS, AND THE
RECOVERY OF THE BASE METALS AS | NDUSTRI AL AND AGRI CULTURAL CHEM CALS.

THE BASI C PRINCI PLE OF THE MM PROPCSAL |S TO SEAL THE RI CHMOND AND LAWSON PORTALS, RECI RCULATE
AVD BACK | NTO THE MOUNTAI N AND DRAW CFF 2, 000 GPM OF CONCENTRATED ACID M NE WATER FROM IN SI TU
LEACH NG AND TREAT | T AT A COPPER EXTRACTI ON PLANT. AN ACI D FI ED 1, 800 GPM STREAM WOULD BE
RECYCLED FOR REI NJECTI ON | NTO THE OREBCDY TO ENHANCE METAL LEACHI NG A 200 GPM BLEED STREAM | S
TREATED | N THE METAL SALTS RECOVERY PLANT AND A WASTEWATER TREATMENT PLANT PRI OR TO DI SCHARG NG
TO RECEI VI NG WATERS CR | RRI GATI ON.

COVPONENT #2. PARTI AL CAPPI NG

THE PURPCSE OF CAPPI NG AND CONSTRUCTI NG DRAI NAGE DI TCHES ARCUND CRACKED AND CAVED GROUND AREAS
ABOVE THE R CHMOND OREBCDY |'S TO REDUCE THE WATER AVAI LABLE FOR GENERATI ON OF AMD BY

I NTERCEPTI NG SURFACE WATER AND DI RECTING I T AWAY FROM THE OREBCDY. THI S SCQURCE CONTROL METHOD
I'S APPLI CABLE PRI MARI LY TO THE RI CHMOND- COMPLEX OREBODY AS THIS IS THE ONLY SOURCE THAT SHOWS

SI GNI FI CANT CONTRI BUTI ON FROM SURFACE WATER | NFLOW  CRACKED GROUND, CAVED GROUND, AND OTHER
KNOM PRI MARY CONDUI TS FOR | NFLOW WOULD BE SURFACE- PLUGGED AND SEALED TO REDUCE THE RAPI D | NFLOW
OF WATER | NTO THESE AREAS. SURFACE WATER WOULD BE | NTERCEPTED BY A SYSTEM CF LI NED DI TCHES AND
DI RECTED AWAY FROM THE OREBCDY TO REDUCE THE POTENTI AL OF SURFACE WATER FI NDI NG A PATH OF RAPI D

I NFLOW

THE CAVED GROUND AREAS WOULD BE FI LLED AND SLOPED TO MAXIM ZE RUNCFF. A TOTAL OF FI VE CAVED
GROUND AREAS WOULD BE FI LLED, THIS WLL REQU RE A TOTAL FILL QUANTI TY OF APPROXI MATELY 40, 000
CuBI C YARDS OF MATERIAL. TO REDUCE VERTI CAL | NFI LTRATI ON | NTO CAVED GROUND AREAS, THE AREAS
WOULD BE FI LLED AND GRADED TO DRAIN USI NG A FI LTER MATERI AL AND LOW PERVEABI LI TY LAYER

COVPONENT #3. COWPLETE CAPPI NG

TH S COVPONENT | NVOLVES CAPPI NG APPROXI MATELY 15 ACRES OVERLYI NG THE R CHMOND CREBCDY. THE
ALTERNATI VE WOULD REQUI RE STRI PPI NG AND GRUBBI NG OF SOME COF THE EXI STI NG VEGETATI ON, FI LLING OF
THE CAVED AND CRACKED GRCUND, SQOVE REGRADING OF THE SITE TO LIM T SLOPES WHERE POSSI BLE, AND
CONSTRUCTI ON OF BENCHES TO DI VERT WATER TO ADJACENT DRAI NAGES. A SO L- CEMENT SURFACE BARR ER
WOULD THEN BE APPLI ED TO THE AREA.

THE SI X CAVED GROUND AREAS, TOTALI NG APPROXI MATELY 2 ACRES, WOULD BE FI LLED WTH COBBLE- TO



SAND- SI ZED MATERI ALS PRI OR TO APPLYI NG THE SO L- CEMENT. TWD CRACKED GROUND AREAS WOULD BE
FI LLED WTH A SLUSH TYPE GROJUT AND COBBLE- TO SAND- SI ZED MATERI ALS, WTH A LOW PERVEABI LI TY SEAL
AT THE GROUND SURFACE.

THE LOAER PORTI ON OF BRI CK FLAT PI T WOULD BE FI LLED SIM LAR TO THE CAVED GROUND AREAS TO ALLOW
GRAVI TY DRAI NACE OF WATER FROM THE PI T AREA.

I NTERCEPTI ON DI TCHES AND DRAI NS WOULD BE PROVI DED TO | NTERCEPT SURFACE WATER AND DI VERT | T AWAY
FROM AREAS WHERE THE OREBODY | S EXPOSED TO SURFACE RUNCFF.

COVPONENT #4. GRCUND WATER | NTERCEPTI ON

IN TH S COVPONENT, GROUNDWATER MOVI NG TOMRD THE R CHMOND OREBCDY WOULD BE | NTERCEPTED BY A

TUNNEL AND DRI LL HOLES ON EI THER SI DE OF THE OREBCDY. THROUGH GRAVITY FLOW THE WATER WOULD
THEN BE CONVEYED TO BOULDER CREEK. APPROXI MATELY 1, 250 FEET OF THE EXI STI NG Rl CHMOND TUNNEL
WOULD BE REHABI LI TATED AND USED AS THE ACCESS TUNNEL FOR CONSTRUCTI NG THE TWD NEW TUNNELS ON
El THER SIDE OF THE OREBCDY. THESE NEW TUNNELS WOULD BE APPROXI MATELY 7 FEET I N DI AVETER AND
1,600 FEET I N LENGTH.

A VERTI CAL SYSTEM OF DRI LL HOLES WOULD BE | NSTALLED APPROXI MATELY EVERY 50 TO 100 FEET ALONG THE
TWO NEW TUNNELS AND WOULD ACT AS GROUNDWATER | NTERCEPTCRS.

COVPONENT #5. | NJECTI ON OF LONMDENSI TY CELLULAR CONCRETE | NTO UNDERGROUND M NE WORKI NGS

TH'S COVPONENT CONSI STS OF FI LLI NG THE UNDERGRCUND M NE WORKI NGS (UMV'S) WTH A LOWN DENSI TY
CELLULAR CONCRETE (LDCC) TO ELI M NATE OR REDUCE THE FORVATI ON OF AMD.  THI S OBJECTI VE COULD BE
MET BY LDCC I NJECTI ON | F EXPOSED ORE COULD BE SEALED IN THE UMV S CR | F DI SCHARGE COULD BE
REDUCED SUFFI CI ENTLY TO RAI SE THE GROUNDWATER TABLE ABOVE THE CREBCDY, THEREBY M NI M ZI NG

AVAI LABLE OXYGEN FOR THE FORVATI ON CF AMD.

I N DEVELCPI NG TH S COVPONENT, | T WAS ASSUMED THAT A CONCRETE BATCH PLANT AND MATERI ALS STORAGE
FACI LI TY WOULD BE CONSTRUCTED NEAR THE RI CHMOND PORTAL. STOCKPI LED AT THE SI TE WOULD BE CEMENT,
CHEM CALS FOR PRODUCI NG A LOW DENSI TY CONCRETE (THIS CHEM CAL IS A FOAM NG AGENT WH CH CAUSES
THE CONCRETE TO EXPAND AND THEREFORE REDUCES | TS DENSI TY), AND AGGREGATE. THE AGCREGATE FOR THE
LDCC WOULD BE COVPOSED OF M NNESOTA FLATS TAI LI NGS, AVAI LABLE ONSI TE HEMATI TE MATERI AL, AND
WASTE ROCK AND SLI DE MATERI AL FROM THE BI G SEEP. TH S WOULD REDUCE THE COST FOR AGCREGATE
MATERI AL AND ALSO REDUCE EXI STI NG SOURCES OF SURFACE RUNOFF POLLUTI ON.  WATER CONTAI NI NG AMD
WOULD BE CONVEYED TO THE BATCH PLANT, WHERE | T WOULD BE NEUTRALI ZED AND USED I N THE MANUFACTURE
OF THE LDCC.

AS THE LDCC | S PRODUCED, I T WLL BE PUWPED | NTO THE M NE WORKI NGS AND ALLOWED TO SCLID FY. TH' S
I'S I NTENDED TO COAT THE EXPOSED CRE AND PLUG THE UMN'S, WHI CH COULD BRI NG THE WATER TABLE BACK
TO H STORI CAL ELEVATI ON, AND ELI M NATE OR REDUCE AMD FCRVATI ON.  REHABI LI TATI ON OF THE R CHMOND
WORKI NGS WOULD BE REQUI RED TO PROVI DE ACCESS NEEDED TO EFFECTI VELY | NDECT THE LDCC.
REHABI LI TATI ON OF THE HORNET WORKI NGS AND OTHERS NMAY ALSO BE NECESSARY.
I T IS EXPECTED TO TAKE TWD YEARS, OPERATI NG 24 HOURS PER DAY, TO FILL THE WORKI NGS W TH LDCC.
COVPONENT #6. TREATMENT

6. SUB- COMPONENT 6 (A) TREATMENT OF AMD FROM THREE MAJOR SOURCES

TH S COVPONENT CONSI STS OF COLLECTI NG AMD FROM THE RI CHMOND PORTAL, LAWSON PORTAL, AND OLD NO. 8
SEEP, AND CONVEYING I T TO A LI ME/ LI MESTONE TREATMENT PLANT FOR TREATMENT. TH' S COVPONENT



ASSUMES THAT THE SLUDGE PRODUCED FROM THE TREATMENT PLANT WOULD BE DEWATERED AND TAKEN TO BRI CK
FLAT PIT (BFP) FOR DI SPCSAL. | T IS ESTI MATED THAT BFP CAN ACCOMMODATE DEWATERED SLUDGE PRODUCED
BY TREATI NG THE THREE MAJOR SOURCES OVER A 30- YEAR PERI OD.

FOR EASE OF TRANSPORTI NG SLUDGE TO BFP, THE LI ME/ LI MESTONE TREATMENT PLANT WOULD BE SI TED AT THE
OLD PROCESSI NG FACI LI TY NEAR THE RI CHMOND PORTAL. AMD FROM THE OLD NO. 8 SEEP MAY OR MAY NOT
HAVE TO BE PUWPED TO THE TREATMENT PLANT, DEPENDI NG ON FI NAL SI TE LAYQUT AND ELEVATI ONS.

BFP WOULD BE MCDI FI ED W TH AN EMBANKMENT TO PROVI DE STORAGE OF THE SLUDGE PRODUCED FROM THE
TREATMENT PROCESS. THE WALLS OF THE PI T WOULD BE COATED TO FOCRM A RELATI VELY | MPERVI QUS LI NER
I'N CONJUNCTI ON W TH THE TREATMENT PLANT CONSTRUCTI ON AND MODI FI CATI ONS TO BFP, ROAD | MPROVEMENTS
TO THESE SI TES WLL HAVE TO BE CONSTRUCTED.

7. SUB- COMPONENT 6 (B) TREATMENT OF AMD FROM FI VE MAJOR SOURCES OF POLLUTI ON

AVMD FROM THE FI VE MAJOR SOURCES (Rl CHVOND PORTAL, LAWSON PORTAL, BI G SEEP, OLD NO 8 SEEP, AND
BRI CK FLAT PIT D VERSI ON) WOULD BE COLLECTED AND TRANSPORTED BY GRAVI TY TO THE TREATMENT PLANT.
THE MAXI MUM FLOW FOR THI S ALTERNATI VE | S ESTI MATED TO BE 4, 000 GPM  THE EXPECTED OVERALL
REMOVAL OF METALS LEAVING THE SITE WTH TH S ALTERNATI VE IS 72 PERCENT OF COPPER AND 86 PERCENT
OF ZI NC AND CADM UM

SMALL DI VERSI ON STRUCTURES WOULD BE CONSTRUCTED AT BI G SEEP AND THE BRI CK FLAT PI T DI VERSI ON.
FLOANS FROM THESE FI VE SOURCES WOULD BE COVBI NED | NTO A PVC PI PELI NE, WH CH WOULD BE BURI ED ALONG
THE ROUTE OF THE EXI STI NG ACCESS ROAD AND TRANSPCORTED APPROXI MATELY 9 M LES TO THE TREATMENT
PLANT LOCATED ON 90 ACRES OF LAND | MVEDI ATELY ADJACENT TO THE SACRAMENTO RI VER

THE NEUTRALI ZATI ON TREATMENT PROCESS CONSI STS OF THE FOLLON NG UNI TS:

1. THE ADDI TI ON OF LI MESTONE TO THE AMD TO | NCREASE THE PH TO 4.

2. FI FTEEN ACRES OF FI RST- STAGE SETTLI NG LAGOONS TO REMOVE SLUDCE.

3. THE ADDI TION OF LIME TO RAISE THE PH TO 8. 5.

4. THE ADDI TION OF AIR FOR THE OXI DATI ON OF SOLUBLE FERRQUS | RON TO | NSOLUBLE FERRI C | RON

2 A HEAVY SQOLI DS SEPARATOR, TOGETHER W TH 14 ACRES OF SECOND- STAGE SOLI DS LAGOONS FOR SLUDGE
REMOVAL.

THE LAGOONS WOULD BE DESI GNED TO ALLOW THE SLUDCGE TO DRY DURI NG THE SUMMER MONTHS. THE
REMAI NI NG SCLI BS WOULD THEN BE HAULED TO EI THER A CLASS | OR CLASS || LANDFI LL CONSTRUCTED
ADJACENT TO THE TREATMENT PLANT.

1. SUB- COWPONENT 6 (C) TREATMENT OF AMD FROM FI VE MAJOR SOURCES PLUS OTHER SLI CKROCK
SOURCES

THE COVPONENT | S ESSENTI ALLY THE SAME AS ALTERNATIVE 7 (B) W TH THE EXCEPTI ON THAT THE SOURCES
ON SLI CKROCK CREEK WLL ALSO BE COLLECTED AND TREATED W TH THE FI VE MAJOR SCURCES.

THE COLLECTI ON SYSTEM ON SLI CKROCK CREEK WOULD CONSI ST OF AN UPPER DI VERSI ON DAM VWH CH BYPASSES
CLEAN WATER ARCUND THE REACH OF THE CREEK THAT IS | MPACTED BY THE OTHER SOURCES | NCLUDI NG SEEPS,
SLI DE DEBRI'S, AND TAI LI NGS PI LES.

A SECOND DI VERSI ON DAM WOULD BE CONSTRUCTED DOWNSTREAM OF THE OTHER SOURCES TO COLLECT THE FLOW



FROM BI G SEEP, OLD NO 8 M NE SEEP, AND BRI CK FLAT PIT D VERSI ON, TOGETHER W TH THE OTHER
SOURCES. TH S AMD WOULD FLOW BY GRAVI TY AND WOULD BE COVBI NED W TH THE PI PED FLOAS FROM

R CHMOND PORTAL AND LAWSON PORTAL. THE COMVBI NED FLONWOULD THEN BE RQUTED TO A LI ME/ LI MESTONE
TREATMENT PLANT.

THE MAXI MUM HOURLY FLOW FCR TH S ALTERNATI VE |'S ESTI MATED TO BE 42, 000 GPM UNDER 1978

CONDI TIONS.  TH S WOULD REQUI RE THAT THE TRANSPCRT Pl PELI NE AND LI MESTONE AND LI ME TREATMENT
STRUCTURES BE ENLARGED ABOVE THOSE ESTI MATED FOR ALTERNATIVE 5. THE SIZE OF THE SLUDGE LAGOONS
WOULD REMAI N APPROXI MATELY THE SAME. THE EXPECTED OVERALL REMOVAL OF METALS FROM THE SITE W TH
TH' S ALTERNATI VE IS 86 PERCENT OF COPPER AND 93 PERCENT CF ZI NC AND CADM UM

2. SUB- COMPONENT 6(D) TREATMENT OF AMD FROM THE FI VE MAJOR SOURCES PLUS OTHER BOULDER
AND SLI CKROCK SQURCES

WTH TH S COWONENT, THE FI VE MAJOR SQURCES AND ALL OTHER SQURCES ON BOULDER CREEK AND SLI CKROCK
WOULD BE COLLECTED AND TREATED. UPPER DI VERSI ON DAVS WOULD BE CONSTRUCTED ON BOTH SLI CKROCK AND
BOULDER CREEKS TO DI VERT CLEAN WATER ARCUND THE AREAS OF THE CREEKS THAT ARE BElI NG CONTAM NATED
BY THE OTHER SOURCES.

DOMSTREAM DI VERSI ON DAVS WOULD BE CONSTRUCTED TO CAPTURE AND DI VERT THE REMAI NI NG FLOAS | N THE
STREAMS.  THE FLOAS WOULD BE COVBI NED AND WOULD FLOW BY GRAVI TY TO THE TREATMENT PLANT.

THE MAXI MUM HOURLY FLOW FCR TH S ALTERNATI VE |'S ESTI MATED TO BE 110, 000 GPM UNDER 1978

CONDI TIONS.  AS WTH ALTERNATI VE T-1B, TH S WLL REQU RE | NCREASI NG THE SI ZE OF THE Pl PELI NE AND
THE TREATMENT PLANT STRUCTURES. | T IS EXPECTED THAT THE OVERALL REMOVAL OF METALS FROM THE SI TE
WTH TH S ALTERNATI VE WOULD BE ESSENTI ALLY 100 PERCENT.

3. SUB- COMPONENT 6 (E) TREATMENT OF AMD FROM THE THREE MAJOR SOURCES W TH COPPER
CEMENTATI ON WTH THI S COVPONENT, THE THREE MAJOR SOURCES OF POLLUTI ON ( RI CHVOND
PORTAL, LAWSON PORTAL AND THE OLD NO. 8 M NE SEEP) WOULD RECEI VE COPPER CEMENTATI ON
TREATMENT.  COPPER CEMENTATI ON | S AN OXI DATI ON- REDUCTI ON REACTI ON WHEREBY SCOLVATED
(I'N SOLUTI ON) CCPPER | ONS ARE EXCHANGED FOR ELEMENTAL | RON (USUALLY PROVI DED AS
SCRAP | RON). TH'S SCRAP | RON, PREFERABLY WELL SHREDDED TO OBTAI N GOCD CONTACT W TH
THE LI QU D WASTE STREAM |S PLACED I N A BASI N LARCE ENQUGH TO PRODUCE FAI RLY
QUI ESCENT CONDI TIONS. AS THE WASTEWATER |'S PASSED THROUGH THE BASIN, IRON IS
DI SSOLVED | NTO THE STREAM AND A COPPER SLUDGE SETTLES QUT. TH' S PROCESS IS
CURRENTLY BEI NG PRACTI CED AT | RON MOUNTAIN M NE AND | S ACH EVI NG GOOD RECOVERY CF
COPPER (AS H GH AS 95 PERCENT PLUS REMOVAL | N ONE OF THE CEMENTATI ON PLANTS).

COVPONENT #7. DI VERSI ON OF UPPER SPRI NG CREEK

TH S COVPONENT WOULD REDUCE FLOW | NTO SCDD BY DI VERTI NG UPPER SPRI NG CREEK TO FLAT CREEK. A
16- FOOT- HI GH, 100- FOOT- LONG, ROCK- FI LLED DI VERSI ON DAM WOULD BE BUI LT ON SPRI NG CREEK NEAR
M NNESOTA FLATS TO DI VERT UP TO 800 CFS CF FLOW

AN 8- FOOT- DI AMETER TUNNEL, W TH A HYDRAULI C CAPACI TY OF APPROXI MATELY 800 CFS, WOULD BE
CONSTRUCTED ON THE UPSTREAM S| DE OF THE DAM TO DI VERT THE FLOW | NTO THE FLAT CREEK WATERSHED.
THE LENGTH OF THI S TUNNEL WOULD BE APPROXI MATELY 600 FEET. A CHUTE AND ENERGY DI SSI PATER WOULD
BE CONSTRUCTED BETWEEN THE DI VERSI ON AND THE PO NT OF DI SCHARGE | NTO FLAT CREEK

COVPONENT #8. DI VERSI ON OF SQUTH FORK SPRI NG CREEK

TH' S COVPONENT WOULD REDUCE FLOW I NTO SCDD BY DI VERTI NG THE SOUTH FORK OF SPRI NG CREEK (SFSC) TO
ROCK CREEK. TO ACCOWPLISH THI'S, A 10-FOOT-H GH, 60- FOOT- LONG DI VERSI ON STRUCTURE WOULD BE BUI LT



ON SFSC. ABQUT 4, 000 FEET OF 54-1NCH CONDUI T WOULD CARRY THE DI VERTED WATER TO ROCK CREEK. THE
HYDRAULI C CAPACI TY OF THE DI VERSI ON SYSTEM WOULD BE 250 CFS.

COVPONENT #9. ENLARGEMENT OF SPRI NG CREEK DEBRI S DAM

THE EXI STI NG SPRI NG CREEK DEBRI S DAM WOULD BE ENLARCGED AT I TS PRESENT SI TE. THE PRESENT STCRAGE
CAPACITY OF THE DAM | S 5,800 ACRE-FEET. TH S WOULD BE | NCREASED TO A VOLUME COF BETWEEN 7, 000
ACRE- FEET AND 23, 000 ACRE- FEET DEPENDI NG ON WH CH CLEANUP OBJECTI VE | S SELECTED.

COVPONENT #10. UPPER SLI CKROCK CREEK DI VERSI ON ARCUND TAI LI NGS PI LES

THE PURPCSE OF THI S DI VERSION | S TO REDUCE THE VOLUME CF FLOW FROM THE BI G SEEP PCOLLUTI ON
SOURCE. I T IS BELIEVED THAT AS SLI CKROCK CREEK FLOAS OVER AND THROUGH THE PILE CF SLI DE DEBRI S
THAT FI LLS THE CANYON ABOVE THE Bl G SEEP AREA, A SI GNl FI CANT PORTI ON OF THE FLOW ENTERS THE
LOOSE SLI DE MATERI AL AND REAPPEARS IN THE BI G SEEP AREA. ANALYSI S OF THE Bl G SEEP HYDROGRAPH
HAS LED TO THE CONCLUSI ON THAT A SI GNI FI CANT REDUCTI ON I N THE FLOW AND POLLUTI ON LOAD FROM BI G
SEEP COULD BE ACHI EVED BY | NTERCEPTI NG AND DI VERTI NG UPPER SLI CKROCK CREEK BEFCRE | T COVES | NTO
CONTACT WTH THE SLI DE DEBRI S.

TH S COVPONENT WOULD | NVOLVE A DI VERSI ON STRUCTURE, AN 18-1NCH PVC PI PELI NE, AND AN ENERGY
DI SSI PATER AT THE END OF THE PI PELINE. UPPER SLI CKROCK CREEK FLOW WOULD BE DI VERTED AROUND THE
SLI DE AREA TO THE LONER REACH OF SLI CKROCK CREEK.

A NUMERI CAL WATER QUALI TY MODEL WAS USED TO DETERM NE | F ANY OF THE | NDI VI DUAL COVPONENTS CQULD
ACHI EVE ElI THER CALI FORNI A BASI N PLAN CBJECTI VES OR EPA WATER QUALITY CRI TERI A FOR PROTECTI ON COF
AQUATI C LI FE BELOW KESW CK DAM  THE MODEL USED A NMASS BALANCE APPROACH TO ACCOUNT FOR HEAVY
METALS AS THEY ARE CARRI ED | N THE STREAMS (BOULDER CREEK, SLI CKROCK CREEK, AND SPRI NG CREEK)
THROUGH SPRI NG CREEK RESERVO R AND EVENTUALLY TO KESW CK RESERVO R THE MODEL REGULATED

DI SCHARGES FROM SPRI NG CREEK RESERVA R SUCH THAT WHEN THE DI SCHARCE |'S M XED W TH SACRAMENTO

R VER WATER RELEASED FROM SHASTA LAKE, WATER QUALI TY OBJECTI VES ARE MET BELOW KESW CK DAM

THE RESULTS FROM THE OPERATI ON OF THE MODEL | NDI CATED THAT THE AFOREMENTI ONED COVPONENTS
GENERALLY COULD NOT ACHI EVE El THER SET OF WATER QUALI TY OBJECTI VES BELOW KESW CK DAM (OR PO NTS
UPSTREAM | F | MPLEMENTED | NDI VI DUALLY. THERE ARE TWD EXCEPTI ONS, HONEVER.  CONCEl VABLY, THE
SPRI NG CREEK DEBRI S DAM COULD BE ENLARGED TO SUCH A S| ZE THAT THE OBJECTI VES COULD BE MET
THROUGH FLOW EQUALI ZATI ON ALONE.  OR, THE OBJECTI VES COULD BE MET BY USI NG THE SPRI NG CREEK
RESERVAO R AS A COLLECTI ON BASI N AND TREATI NG ALL LIQUIDS IN IT BY LI ME NEUTRALI ZATION. TH' S
LATTER APPRCACH COULD ACHI EVE BACKGROUND LEVELS FOR METALS BELOW KESW CK DAM AT AN ESTI MATED
COST OF $263 M LLION. TREATMENT OF THE LI QU DS I N THE SPRI NG CREEK RESERVAO R W LL BE CARRI ED
FORWARD AS AN ALTERNATI VE. VARYI NG THE CAPACI TY OF THE SPRI NG CREEK RESERVAO R BY VARYI NG THE
HElI GHT OF THE DAM W LL BE CARRI ED FORWARD AS A COVPONENT OF MANY OF THE ALTERNATI VES TO BE
CONSI DERED. | T WAS FELT THAT VARYING THE SI ZE CF THE SPRI NG CREEK DEBRI S DAM SHOULD NOT STAND
ALONE AS AN ALTERNATI VE BECAUSE TH S WOULD PROVI DE ONLY DI LUTION OF THE AMD, W TH NO SOURCE
CONTROL OR TREATMENT AND W TH NO REDUCTI ON OF TOTAL METALS LQOADI NG | NTO THE SACRAMENTO Rl VER

E. DESCRI PTI ON OF COVBI NED REMEDI AL ACTI ON ALTERNATI VES

THE PREVI QUSLY DESCRI BED COMPONENTS WERE ASSEMBLED | NTO COVBI NED ALTERNATI VES FOR MORE DETAI LED
ANALYSI'S. N NE ALTERNATI VES (CA-1 THROUGH CA-9) UNDERVENT VERY DETAI LED ANALYSI S. THREE MORE
ALTERNATI VES (CA-10 THROUGH CA-12) UNDERVENT A LESS DETAI LED ANALYSIS. THE PROPCSAL SUBM TTED
BY THE SI TE OMER TO ESTABLI SH A SCLUTI ON M NI NG OPERATI ON AT THE SI TE WAS SCREENED QUT I N THE
FEASI BI LI TY STUDY BECAUSE | T HAD NOT BEEN DEVELOPED TO THE PO NT WHERE EPA COULD DETERM NE THE
TECHNI CAL FEASI BI LI TY AND ECONOM C VI ABI LI TY OF THE PRQJECT. I N ADDI TION, THE PRQIECT DI D NOT
DEMONSTRATE COVPLI ANCE W TH ALL APPLI CABLE, RELEVANT AND APPRCOPRI ATE FEDERAL AND STATE



REQUI REMENTS, AND A SI TE CLOSURE PLAN HAD NOT BEEN DEVELOPED.

THE REMEDI AL ACTI ON ALTERNATI VES EVALUATED I N THE FEASI BI LI TY STUDY AND THE ADDENDUM TO THE
FEASI BI LI TY STUDY ARE:

(CA-1) DI VERSION OF UPPER SPRI NG CREEK TO FLAT CREEK, DI VERSI ON OF SQUTH FORK SPRI NG CREEK TO
ROCK CREEK, COWPLETE CAPPI NG ABOVE THE RI CHMOND OREBCDY, GROUNDWATER | NTERCEPTI ON, AND COPPER
CEMENTATI ON.

(CA-2) DI VERSION OF UPPER SPRI NG CREEK TO FLAT CREEK, DI VERSI ON OF SQUTH FORK SPRI NG CREEK TO
ROCK CREEK, COVPLETE CAPPI NG, GROUNDWATER | NTERCEPTI ON, AND TREATMENT.

(CA-3) DI VERSION OF UPPER SPRI NG CREEK TO FLAT CREEK, DI VERSI ON OF SQUTH FORK SPRI NG CREEK TO
ROCK CREEK, AND TREATMENT.

(CA-4) COWLETE CAPPI NG GROUNDWATER | NTERCEPTI ON, AND TREATMENT.

(CA-5) ENLARGEMENT OF SCDD, DI VERSI ON OF UPPER SPRI NG CREEK TO FLAT CREEK, AND DI VERSI ON OF
SOUTH FORK SPRI NG CREEK TO ROCK CREEK.

(CA-6) ENLARGEMENT OF SCDD, DI VERSI ON OF UPPER SPRI NG CREEK TO FLAT CREEK, DI VERSI ON OF SOUJTH
FORK SPRI NG CREEK TO ROCK CREEK, AND CCPPER CEMENTATI ON FOR FLOAS FROM Rl CHMOND PORTAL, LAWSON
PORTAL, AND OLD NO 8 SEEP.

(CA-7) ENLARGEMENT OF SCDD, DI VERSI ON OF UPPER SPRI NG CREEK TO FLAT CREEK, DI VERSI ON OF SOUJTH
FORK SPRI NG CREEK TO ROCK CREEK, COWVPLETE CAPPI NG ABOVE RI CHMOND CREBCDY, GRCUND WATER

I NTERCEPTI ON, AND COPPER REMOVAL FROM RI CHMOND PORTAL, LAWSON PORTAL, AND OLD NO 8 FLOAS USI NG
COPPER CEMENTATI ON.

(CA-8) TREATMENT OF AMD FROM THE R CHMOND PORTAL, LAWSON PORTAL, AND OLD NO. 8 SEEP W TH

LI ME/ LI MESTONE TREATMENT, COWMPLETE CAPPI NG, UPPER SPRI NG CREEK Dl VERSI ON, SOUTH FORK SPRI NG
CREEK DI VERSI ON, UPPER SLI CKROCK CREEK DI VERSI ON, AND ENLARGEMENT OF SPRI NG CREEK DEBRI S DAM
TH' S ALTERNATI VE | NCLUDES DI SPCSAL OF DEWATERED SLUDCGE FROM THE TREATMENT PROCESS I N BRI CK FLAT
PIT.

(CA-9) FILLING ALL THE MAJOR M NE WORKI NGS (HORNET, RICHMOND, NO 8, AND OLD M NE OREBCDI ES)

W TH LDCC, PARTI AL CAPPI NG UPPER SPRI NG CREEK DI VERSI ON, SQUTH FORK SPRI NG CREEK Di VERSI ON,
UPPER SLI CKROCCK CREEK DI VERSI ON, TREATMENT OF THE REMAI NI NG AMD FROM THE THREE MAJOR SOURCES BY
LI ME/ LI MESTONE NEUTRALI ZATI ON, AND DI SPCSAL OF DEWATERED TREATMENT SLUDGE | N BRI CK FLAT PI'T, AND
ENLARGEMENT OF SPRI NG CREEK DEBRI' S DAM

(CA-10) EXCAVATI ON OF THE UPPER PORTI ONS OF THE OREBCDY, WASTE ROCK, AND TAI LI NGS Pl LES AND
OFF-SI TE DI SPOSAL I N A LI NED FACI LI TY; REMOVAL COF CONTAM NATED SEDI MENTS I N THE AFFECTED
TRI BUTARI ES AND THE SPRI NG CREEK RESERVO R, AND THE REMOVAL CF THE M NNESOTA FLATS TAI LI NGS
Pl LE.

(CA-11) REMOVAL OF THE M NNESOTA FLATS TAI LI NGS PI LE AND BOTTOM SEDI MENTS I N THE TRl BUTARI ES AND
SPRI NG CREEK RESERVAO R W TH OFF- SI TE DI SPOSAL; COLLECTI ON OF THE LEACHATE FROM ALL PO NT AND
NON- PO NT SCURCES, AND TREATMENT OF THE CCOLLECTED LEACHATE W TH LI ME NEUTRALI ZATION. THI' S
ALTERNATI VE | NCLUDES CONSTRUCTI ON OF A NEARBY RCRA- TYPE SLUDCE DI SPCSAL FACI LI TY.

(CA-12) UTILI ZATION OF THE SPRI NG CREEK RESERVO R AS A COLLECTI ON BASIN FOR ALL PO NT AND
NON- PO NT SCURCES AND TREATMENT COF ALL LI QUI DS PASSI NG THROUGH THE RESERVO R W TH LI ME
NEUTRALI ZATI ON.



4. NO ACTI ON ALTERNATI VE

THE ABI LI TY TO SUCCESSFULLY DI SCHARGE CONTAM NATED WATER FROM SPRI NG CREEK RESERVA R TO MEET

DI LUTI ON REQUI REMENTS DEPENDS ON SEVERAL FACTORS. THE TIM NG OF THE STORVS OCCURRI NG ON SPRI NG
CREEK WATERSHED, THE AVAI LABLE STORAGE | N SPRI NG CREEK RESERVAO R WHEN STORMB OCCUR, AND THE
AVAI LABLE DI LUTI ON WATER BEI NG RELEASED FROM SHASTA LAKE ARE ALL FACTORS THAT DETERM NE WHETHER
OR NOT CONTAM NATED WATER FROM SPRI NG CREEK WLL SPILL. THEREFORE, H STCRI CAL DATA FROM FOUR
Dl FFERENT YEARS WERE USED TO EVALUATE THE EFFECTI VENESS OF THE PROPOSED ALTERNATI VES. THE YEAR
1978 WAS SELECTED BECAUSE ABOVE AVERACGE RUNCFF OCCURRED ON THE SPRI NG CREEK WATERSHED AND THERE
WAS LI TTLE DI LUTI ON WATER AVAI LABLE FROM SHASTA LAKE VWH LE WATER WAS BEI NG STORED TO REPLEN SH
LOST WATER SUPPLI ES FOLLOW NG TWD YEARS OF DROUGHT; THI'S YEAR WAS | DENTI FI ED AS THE ' WORST CASE
YEAR.  THE YEARS 1980 AND 1981 WERE SELECTED BECAUSE TOTAL RUNOFF FROM THE SPRI NG CREEK
WATERSHED WAS ABOUT AVERACE FOR THE PERI OD OF RECORD FROM 1967 TO 1984. THE 1983 WATER YEAR WAS
USED BECAUSE THAT YEAR HAD THE H GHEST RUNCFF VOLUME | NTO SPRI NG CREEK RESERVA R FOR THE PERI CD
OF RECORD. IN ALL CASES, THE DATA FACTORED | NTO THE WATER QUALI TY MODEL REFLECTED THE U. S.
BUREAU OF RECLAMATI ON' S ( BUREAU) OPERATI ON PLAN FOR SHASTA LAKE FOR EACH OF THE FOUR CASE YEARS.
THE ALTERNATI VES WERE ANALYZED ASSUM NG THAT THE BUREAU WOULD CONTI NUE TO OPERATE ACCCORDI NG TO
I TS PLAN FOR SHASTA LAKE. THE ALTERNATI VES DO NOT NECESSARI LY REQUI RE A MOD FI CATI ON OF THE
BUREAU S CPERATI NG PLANS.

ALTERNATI VES CA-1 THROUGH CA-7 WERE EVALUATED FOR FOUR DI FFERENT WATER YEARS ( DESCRI BED ABOVE)
AND TWO DI FFERENT SETS OF AQUATI C WATER QUALI TY CRI TERI A (ALSO PREVI QUSLY DESCRI BED); CA-8 AND
CA-9 WERE ANALYZED FCR TWO WATER YEARS AND TWD SETS OF AQUATI C WATER QUALI TY.

THE PO NT OF COVPLI ANCE W TH THE WATER QUALI TY CRI TERI A FOR ALTERNATI VES CA-1 THROUGH CA-9 IS
BELOW KESW CK DAM ( THE MOST UPSTREAM PO NT TO WHI CH SALMON CAN M GRATE) .

ALTERNATI VE CA-10 SHOULD ACH EVE AQUATI C WATER QUALI TY CRI TERI A EVERYWHERE FROM THE SI TE PRCPER
DOMSTREAM  ALTERNATI VE CA-11 SHOULD ACH EVE WATER QUALI TY CRI TERI A BELOW THE PROPCSED

COLLECTI ON DAMS, CONSTRUCTED ON BOULDER CREEK AND SLI CKROCK CREEK, BUT | T WOULD LEAVE THE

TRI BUTARI ES NEAR | RON MOUNTAIN M NE DEVO D OF AQUATI C LIFE. ALTERNATI VE CA-12 SHOULD ACHI EVE
WATER QUALI TY CRI TERI A BELOW SPRI NG CREEK RESERVO R, BUT | T WOULD LEAVE THE RESERVAO R AND PO NTS
UPSTREAM DEVA D OF AQUATI C LI FE.

F. ALTERNATI VE SCREEN NG

ACCORDI NG OF THE NCP, ALTERNATI VES MUST BE DEVELOPED FOR EACH OF THE FOLLOW NG FI VE CATECCRI ES
"TO THE EXTENT THAT IT | S BOTH PCSSI BLE AND APPRCPRI ATE".

A) ALTERNATI VES FOR TREATMENT COR DI SPCSAL AT AN OFF- SI TE RCRA PERM TTED FACI LI TY APPROVED BY
EPA.

B) ALTERNATI VES THAT ATTAI N APPLI CABLE AND RELEVANT FEDERAL PUBLI C HEALTH OR ENVI RONMENTAL
STANDARDS.

C AS APPROPRI ATE, ALTERNATI VES THAT EXCEED APPLI CABLE AND RELEVANT PUBLI C HEALTH OR
ENVI RONVENTAL  STANDARDS.

D) ALTERNATI VES THAT DO NOT ATTAI N APPLI CABLE OR RELEVANT PUBLI C HEALTH OR ENVI RONMENTAL
STANDARDS BUT WHI CH W LL REDUCE THE LI KELI HOOD OF PRESENT OR FUTURE THREAT FROM THE HAZARDOUS
SUBSTANCES.  THI S MUST | NCLUDE AN ALTERNATI VE THAT CLCSELY APPROACHES THE LEVEL OF PROTECTI ON
PROVI DED BY THE APPLI CABLE OR RELEVANT STANDARDS AND MEETS CERCLA' S OBJECTI VES OF ADEQUATELY
PROTECTI NG PUBLI C HEALTH AND WELFARE AND THE ENVI RONMENT.



E) A NO ACTI ON ALTERNATI VE.

THE FOLLOW NG | S A DESCRI PTI ON OF HOW EACH OF THE ABOVE COMBI NED REMEDI AL ACTI ON ALTERNATI VES
AND THE TOTAL REMOVAL OF THE SOURCE ALTERNATI VE FI TS | NTO EACH OF THE FI VE CATEGCRI ES:

A. OFFSI TE DI SPCSAL AT A RCRA- APPROVED FACI LI TY THE ONLY ALTERNATI VE THAT FULFI LLED THESE
REQUI REMENTS | S CA- 10.

B. ALTERNATI VES FULLY COVPLYI NG WTH ALL APPLI CABLE OR RELEVANT STANDARDS, GU DANCE, AND

ADVI SCRI ES CA-10. FOR ALL PRACTI CABLE PURPCSES, THIS IS THE SAME ALTERNATI VE AS THE ONE THAT
EXCEEDS ALL APPLI CABLE AND RELEVANT AND APPRCPRI ATE STANDARDS. DUE TO DATA LI M TATIONS, I T WAS
NOT POSSI BLE TO | DENTI FY WHAT LESSER PORTI ON OF THE OREBCDY AND OTHER SQURCES WOULD NEED TO BE
REMOVED TO EXACTLY MEET ALL STANDARDS, GUI DANCE, AND ADVI SORIES. TH S WOULD REQUI RE MAPPI NG THE
FRACTURES, FAULTS, AND ALL PATHWAYS CF M GRATI ON THROUGH THE M NERALI ZED ZONE AND DETERM NI NG
THE VOLUMVE, QUALITY, AND LOCATI ON OF CONTAM NANTS DI SCHARGED TO RECEI VI NG WATERS ON A SEASONAL
BASIS. TH S WOULD | NVOLVE AN EXTENSI VE UNDERGROUND EXPLORATCRY PROGRAM LASTI NG SEVERAL YEARS AT
AN ESTI MATED COST OF ABQUT $5 M LLION. | T SHOULD BE STRESSED THAT AT THE START OF THE REMEDI AL
I NVESTI GATION (RI') I'N 1983, THE R /FS GU DANCE HAD NOT CLEARLY DELI NEATED THAT ALTERNATI VES BE
DEVELCOPED FOR EACH OF THE FI VE CATEGCORI ES; THERE WAS, THEREFORE, NO PERCElI VED NEED TO CONDUCT AN
R OF SUCH A COWREHENSI VE SCOPE.

C. ALTERNATI VES EXCEEDI NG ALL APPLI CABLE OR RELEVANT STANDARDS, GU DANCE, AND ADVI SCRI ES.
CA- 10.

D. ALTERNATI VES MEETI NG ALL CERCLA GQOALS, BUT NOT FULLY COWVPLYI NG WTH ALL APPLI CABLE OR
RELEVANT STANDARDS, GU DANCE AND ADVI SCRI ES.

ALTERNATI VES CA-2 THROUGH CA-9 AND CA-11 AND CA-12. COMBI NED ALTERNATI VES CA-5 THROUGH CA-9 VARY
ON THEIR ABILITY TO MEET APPROPRI ATE AND RELEVANT ENVI RONMVENTAL STANDARDS BASED ON THE AMOUNT OF
STORAGE PROVI DED BY THE ENLARGEMENT OF THE SPRI NG CREEK RESERVA R

E. A NO ACTI ON ALTERNATI VE.

THE NO- ACTI ON ALTERNATI VE WAS CARRI ED THROUGH THE FEASI BI LI TY STUDY AS A BASELI NE TO COVPARE
REMEDI AL ACTI ON ALTERNATI VES.

THE COVBI NED ALTERNATI VES MATRI X ( TABLE 12) DESCRI BES EACH ALTERNATI VE, PRESENTS THE CAPI TAL AND
OPERATI ON COSTS TO MEET EPA STANDARDS FCOR 1978 AND THE ANTI Cl PATED BENEFI TS OF EACH ALTERNATI VE.

VII. THE | RON MOUNTAIN M NE REMEDY

AMONG THE REMEDI AL ACTI ON ALTERNATI VES THAT COULD BE | MPLEMENTED BY EPA, THE TOTAL REMOVAL OF
THE SOURCE AND SEDI MENTS | N RECEI VI NG WATERS ( ALTERNATI VE CA-10) | S CONSI DERED THE ONLY REMEDY
FOR THE | RON MOUNTAIN M NE SITE WH CH | S CAPABLE OF MEETI NG PRQJIECT CLEANUP OBJECTI VES AND THE
FULL REQUI REMENTS OF THE CLEAN WATER ACT (CWA). TH S ALTERNATI VE WOULD EFFECTI VELY ELI M NATE
DI SCHARGES FROM | RON MOUNTAI N AND RESTORE ALL TRIBUTARIES TO PRISTINE CONDITION. TH' S
ALTERNATI VE WAS BASED ON TOTAL REMOVAL OF ALL THE SOURCES OF CONTAM NATI ON AND HAULI NG AND

Dl SPOSI NG OF THEM | N A RCRA- APPROVED FACI LI TY. TH S | NCLUDES MATERI AL FROM THE FOLLOW NG FOUR
AREAS:

A) REMOVE APPROXI MATELY 3.5 M LLION CUBI C YARDS OF ORE AND WASTE ROCK AND TAI LI NGS PI LES
ALONG BOULDER CREEK AND SLI CKROCK CREEK.



B) REMOVE AN ESTI MATED 200, 000 CUBI C YARDS CF CONTAM NATED BOTTOM SEDI MENTS | N SLI CKROCK
CREEK, BOULDER CREEK AND SPRI NG CREEK. | T WAS ASSUMED THAT SEDI MENT | N SLI CKROCK CREEK
NEAR THE BRI CK FLAT PIT AREA WOULD BE REMOVED USI NG CONVENTI ONAL CONSTRUCTI ON EQUI PMENT.
FOR SEDI MENT REMOVAL | N THE OTHER RECEI VI NG WATERS, HYDRAULI C CLEARI NG WAS ASSUVED.

o REMOVE APPROXI MATELY 620, 000 CUBI C YARDS CF CONTAM NATED BOTTOM SEDI MENTS | N SPRI NG CREEK
RESERVA R
D) REMOVE ABQUT 14, 000 CUBI C YARDS CF TAILINGS MATERI AL I N THE M NNESOTA FLAT AREA

THE TOTAL COST OF EXCAVATI NG AND REMOVI NG THE SOURCE MATERI AL AND HAULING IT TO A CLASS |
LANDFI LL WAS ESTI MATED TO BE $1.4 BILLI ON.

ALTERNATI VE CA-11 COMES NEXT CLOSEST TO MEETI NG ALL REQUI REMENTS, BUT WATER QUALI TY STANDARDS
WLL NOr BE MET | N BOULDER CREEK AND SLI CKROCK CREEK AND NOT ALL NON- PO NT SOURCES WLL BE
ADDRESSED THROUGH BEST MANAGEMENT PRACTICES (BMP'S). TH'S ALTERNATIVE | S THE SAME AS THE TOTAL
REMOVAL ALTERNATI VE EXCEPT | T DOES NOT | NCLUDE REMOVI NG THE OREBCDY. | T ONLY | NCLUDES REMOVI NG
BOTTOM SEDI MENTS | N THE CREEKS AND RESERVO R AND THE M NNESOTA FLAT TAILINGS PILE. ALL COSTS
DEVELCOPED FOR TH S PORTI ON OF TH S ALTERNATI VE ARE BASED ON THE SAME ASSUMPTI ONS DI SCUSSED | N
CA-10. TH S WOULD CONSI ST OF EXCAVATI NG AND REMOVI NG OVER 800, 000 CuBI C YARDS COF WASTE TO A
RCRA APPROVED LANDFI LL WHI CH | S ESTI MATED TO COST ABOUT $200 M LLI ON.

TH S ALTERNATI VE WLL COLLECT ALL PO NT AND NON- PO NT SQURCES | N SLI CKROCK CREEK AND BOULDER
CREEK; THE CONTAM NATED WATER WOULD BE CONVEYED TO A LI ME NEUTRALI ZATI ON FACI LI TY FOR TREATMENT.
TH' S ALTERNATI VE WOULD ALSO | NCLUDE CONSTRUCTI NG A NEARBY SLUDGE DI SPCSAL SI TE WH CH WOULD MEET
RCRA GUI DELI NES AND ALL OTHER I NSTI TUTI ONAL REQUI REMENTS. THE ESTI MATED COST OF TREATMENT 1S
$151 M LLION, BRING NG THE TOTAL COST OF THE ALTERNATI VE TO $351 M LLI ON

ALTERNATI VE CA-12 WLL MEET BACKGROUND WATER QUALITY I N THE SACRAMENTO RI VER BELOW KESW CK DAM
BUT THE APPLI CABLE FEDERAL AND STATE STANDARDS WLL NOT BE MET | N BOULDER CREEK, SLI CKROCK
CREEK, PORTI ONS OF SPRI NG CREEK, AND IN THE SPRI NG CREEK RESERVO R TH S ALTERNATI VE | NVOLVES
ALLON NG ALL PO NT AND NON- PO NT SQURCES OF POLLUTI ON TO DI SCHARGE TO BOULDER CREEK AND

SLI CKROCK CREEK, AND THEN FLOW I NTO THE SPRI NG CREEK RESERVO R CONTAM NATED WATER WOULD THEN
BE PUWPED TO A LI ME NEUTRALI ZATI ON FACI LI TY FOR TREATMENT; TREATED WATER WOULD BE DI SCHARCGED TO
THE SACRAMENTO RI VER  THE RESULTI NG LI ME SLUDGE WOULD BE DI SPCSED OF | N A NEARBY DI SPOSAL SI TE
VWH CH WOULD MEET RCRA GUI DELI NES AND OTHER | NSTI TUTI ONAL REQUI REMENTS.  WATER QUALI TY STANDARDS
SHOULD BE MET I N FLAT CREEK SI NCE THE ONLY SOURCE CF POLLUTI ON, M NNESOTA FLATS TAI LI NGS PI LE
WLL BE REMOVED UNDER THI S ALTERNATIVE. ALSO, NON-PO NT SOQURCES WLL NOT BE TREATED WTH BMP' S.

UNDER CA-1, WATER QUALI TY STANDARDS WOULD NOT BE MET I N El THER THE | MMEDI ATE RECEI VI NG WATERS COR
I N THE SACRAMENTO R VER BELOW KESW CK DAM FOR SEVERAL OF THE CASE YEARS EVALUATED. CA-2 THROUCH
CA-9 WOULD | MPROVE WATER QUALI TY TO VARYI NG DEGREES | N | MVEDI ATE RECEI VI NG WATERS, ALTHOUGH NOT
TO THE PO NT WHERE STATE WATER QUALI TY STANDARDS WLL BE MET; THESE OBJECTI VES WLL, HOMNEVER, BE
MET I N THE SACRAMENTO RI VER BELOW KESW CK DAM W TH THE EXCEPTI ON OF CA-9, THESE ALTERNATI VES
WLL NOT ADDRESS DI SCHARCES FROM NON- PO NT SOURCES.

VIIT. FUND BALANCI NC

UNDER 40 CFR SS300. 68(1) (1), THE APPROPRI ATE EXTENT OF REMEDY MUST BE THE COST- EFFECTI VE

REMEDI AL ALTERNATI VE THAT EFFECTI VELY M Tl GATES AND M NI M ZES THREATS TO AND PROVI DES ADEQUATE
PROTECTI ON OF PUBLI C HEALTH AND WELFARE AND THE ENVI RONVENT. | N ADDI TI ON, THE REMEDY MUST BE
THAT WH CH ATTAI NS OR EXCEEDS APPLI CABLE OR RELEVANT AND APPROPRI ATE FEDERAL PUBLIC HEALTH AND
ENVI RONVENTAL REQUI REMENTS THAT HAVE BEEN | DENTI FI ED FOR THE SI TE. HOWEVER, UNDER

SS300. 68(1)(5)(11), EPA MAY SELECT AN ALTERNATI VE THAT DOES NOT MEET APPLI CABLE OR RELEVANT AND



APPRCPRI ATE FEDERAL PUBLI C HEALTH OR ENVI RONVENTAL REQUI REMENTS WHEN THE NEED FOR PROTECTI ON OF
PUBLI C HEALTH AND VELFARE AND THE ENVI RONMVENT AT THE FACILITY FOR ALL OF THE ALTERNATI VES THAT
ATTAI N CR EXCEED APPLI CABLE OR RELEVANT AND APPROPRI ATE FEDERAL REQUI REMENTS | S QUTWEI GHED BY
THE NEED FOR ACTI ON AT OTHER SI TES THAT MAY PRESENT A THREAT TO PUBLI C HEALTH OR WELFARE OR THE
ENVI RONMVENT, CONSI DERI NG THE AMOUNT OF MONEY AVAI LABLE | N THE HAZARDQUS SUBSTANCE RESPONSE TRUST
FUND. IN THE EVENT OF FUND- BALANCI NG EPA MUST SELECT THE ALTERNATI VE WH CH MOST CLOSELY
APPROACHES THE LEVEL OF PROTECTI ON PROVI DED BY APPLI CABLE OR RELEVANT AND APPROPRI ATE FEDERAL
REQUI REMENTS, CONSI DERI NG THE SPECI FI C FUND- BALANCED SUM OF MONEY AVAI LABLE FOR THE FACI LI TY.

THE ESTI MATED COST TO | MPLEMENT THE REMEDY (CA-10) THAT WOULD MEET APPLI CABLE OR RELEVANT AND
APPRCPRI ATE FEDERAL ENVI RONMENTAL AND PUBLI C HEALTH STANDARDS FOR THE | RON MOUNTAIN M NE SITE IS
ESTI MATED TO BE $1.4 BILLION. EPA EVALUATED THE FUNDS REMAI NI NG UNDER THE CURRENT SUPERFUND
AUTHORI ZATI ON AND SUBSEQUENT | NTERI M FUNDI NGS. | N OUR ANALYSI S, WE HAVE CONSI DERED THAT

I NCREASED FUNDI NG MAY BECOVE AVAI LABLE | F THE PENDI NG SUPERFUND REAUTHCRI ZATI ON | S ENACTED.

AT THI'S TIME, FUNDS UNDER THE CURRENT SUPERFUND AUTHORI ZATI ON AND THE SUBSEQUENT | NTERI M FUNDI NG
ARE NEARLY DEPLETED, FUNDI NG THAT REMAINS | S COW TTED SCLELY TO KEEP ONGO NG REVEDI AL PLANNI NG
ACTIVITIES ON AN ACTI VE STATUS. THEREFORE, THESE REMAI NI NG FUNDS ARE NOT ONLY UNAVAI LABLE TO

I RON MOUNTAIN M NE BUT, EVEN | F AVAI LABLE, WOULD NOT BE ADEQUATE TO | MPLEMENT AN OPERABLE UNI T
OR FI NAL REMEDY AT THE SI TE.

THE SUPERFUND REAUTHORI ZATI ON, | F ENACTED, MAY PROVI DE FUNDI NG | N AN AMOUNT RANG NG FROM $5. 4

Bl LLI ON TO ABQUT $8.5 BILLION I N ORDER TO RESPOND TO 888 PROPCSED AND FINAL NPL S| TES OVER A

FI VE YEAR PERI CD ($1.7 BILLI ON ANNUALLY). COW TTING $1.4 BILLION, OR 16 TO 26 PERCENT OF THE
POTENTI ALLY REAUTHORI ZED AMOUNT, TO THE CLEANUP OF | RON MOUNTAI N M NE WOULD EFFECTI VELY CONSUME
AT LEAST THE EQUI VALENT OF ONE YEAR S WORTH OF FUNDI NG THI S WOULD BE AT THE EXPENSE OF REMEDI AL
RESPONSE ACTI ON AT NPL SI TES, EXPENDI TURES FOR EMERGENCY RESPONSE ACTI ON, AND OTHER PROGRAM
NEEDS. THI S WOULD SEVERELY LIM T THE CAPABI LI TY OF THE AGENCY TO TAKE TI MELY AND EFFECTI VE
CLEANUP ACTI ON WHERE NEEDED TO PROTECT PUBLI C HEALTH AND VELFARE AND THE ENVI RONMVENT. THE FULL
I MPACT OF COWM TTI NG THESE FUNDS SCLELY TO | RON MOUNTAIN M NE WOULD BE TO DENY FUNDI NG FOR SI TE
CLEANUP AT BETWEEN 140 AND 470 NPL SI TES (ASSUM NG THAT THE TYPI CAL COST OF REMEDI AL DESI GN AND
REMEDI AL ACTI ON FOR AN NPL SI TE RANGES FROM $3 M LLION - $10 M LLION).

AS PREVI QUSLY MENTI ONED, ALTERNATI VE CA-11 AT A COST OF $351 M LLION IS THE ALTERNATI VE THAT
MOST CLOSELY APPROACHES BUT DCES NOT ACHI EVE THE REQUI REMENTS OF THE CWA.  THI S ALTERNATI VE
WOULD UTI LI ZE BOULDER CREEK AND SLI CKROCK CREEK TO CAPTURE ALL PO NT AND NON- PO NT SOURCES OF
PCLLUTI ON;  CONTAM NATED WATER WOULD THEN BE PUVPED FROM EACH OF THE TWD CREEKS TO A LI ME
NEUTRALI ZATI ON FACI LI TY FOR TREATMENT. ALTERNATI VE CA-11 | S EXPECTED TO FURTHER DEGRADE WATER
QUALI TY BEYOND CURRENT CONDI TI ONS | N THESE RECEI VI NG WATERS. THE REASON |'S THAT, AT PRESENT,
DI SCHARGES OF AMD FROM THE THREE MAJOR SCQURCES OF POLLUTI ON ARE RECEI VI NG COPPER CEMENTATI ON
TREATMENT PRI OR TO DI SCHARGE TO RECEI VI NG WATERS. NEVERTHELESS, WATER QUALI TY I N SPRI NG CREEK,
SPRI NG CREEK RESERVA R, AND KESW CK RESERVA R WOULD | MPROVE SUBSTANTI ALLY TO THE PO NT WHERE
CERTAI N BENEFI CI AL USES MAY RETURN ON A YEAR ROUND ANDY OR SEASONAL BASIS. WATER QUALI TY BELOW
KESW CK DAM WOULD | MPROVE BEYOND THAT REQUI RED TO PROTECT FI SH I N THE SACRAMENTO RI VER

COW TTI NG FUNDS FOR TH S ALTERNATI VE WOULD BE AT THE EXPENSE OF FUNDI NG CLEANUP ACTI ONS AT
BETWEEN 35 AND 117 NPL SI TES.

ALTERNATI VE CA-12 WOULD FURTHER DEGRADE WATER QUALITY | N BOULDER CREEK, SLI CKROCK CREEK,

PORTI ONS OF SPRI NG CREEK AND | N SPRI NG CREEK RESERVO R BECAUSE AMD FROM THE THREE MAJOR SOURCES
OF POLLUTI ON WLL NOTr RECElI VE COPPER CEMENTATI ON TREATMENT PRI OR TO DI SCHARGE TO RECEI VI NG
WATERS. CONTAM NATED WATER WOULD BE PUVPED FROM SPRI NG CREEK RESERVAO R TO A LI ME NEUTRALI ZATI ON
FACI LITY FOR TREATMENT AND THEN DI SCHARGED TO THE SACRAMENTO R VER. HOWNEVER, WATER QUALITY IN
KESW CK RESERVO R AND BELOW KESW CK DAM WOULD | MPROVE SUBSTANTI ALLY; WATER QUALI TY BELOW KESW CK
DAM WOULD BE ESSENTI ALLY THE SAME AS THAT I N THE SACRAMENTO RI VER ABOVE THE CONFLUENCE WHERE



DI SCHARGES FROM | RON MOUNTAIN M NE ENTER THE RIVER  THE LEVEL OF CLEANUP PROVI DED BY THI S
ALTERNATI VE | S H GHER THAN THAT NEEDED TO PROTECT AQUATI C LI FE I N THE SACRAMENTO RI VER BELOW
KESW CK DAM  FUNDI NG THI S ALTERNATI VE WOULD PRECLUDE EPA FROM TAKI NG CLEANUP ACTI ON AT BETWEEN
26 AND 87 SITES ON THE NPL.

AFTER CONSI DERI NG THESE FUND- BALANCI NG | SSUES, CA-9 ($72.2 MLLIQN) IS THE ALTERNATI VE THAT MOST
CLOSELY APPRQOACHES THE REQUI REMENTS OF ALL APPLI CABLE OR RELEVANT AND APPRCPRI ATE FEDERAL AND
STATE REQUI REMENTS, YET | T ALSO BALANCES THE NEED TO CONSERVE MONIES IN THE FUND. FUNDI NG THI S
REMEDY WOULD HAVE A LESS SI GNI FI CANT | MPACT ON EPA'S ABILITY TO USE THE FUND AT OTHER SI TES, YET
I T WOULD ALSO PROVI DE SI GNI FI CANT PROTECTI ON AT THE | MM SI TE. ALTERNATI VE CA-9 WLL MEET FEDERAL
WATER QUALI TY STANDARDS FOR AQUATI C LI FE BELOW KESW CK DAM FCR ALL WATER YEARS CONSI DERED; THE
STATE BASI N PLAN STANDARDS SHOULD BE MET FOR OTHER THAN THE ' WORST CASE' CONDI TI ON. MEETI NG
THESE CRI TERI A AND STANDARDS SHOULD PROTECT THE SALMON PCPULATI ON | N THE SACRAMENTO RI VER BELOW
KESW CK DAM | N ADDI TI ON, | MPLEMENTATI ON OF ALTERNATI VE CA-9 SHOULD GREATLY | MPROVE WATER
QUALITY IN THE TRI BUTARY STREAMS BETWEEN | RON MOUNTAI N AND THE SACRAMENTO RI VER.  THE BASI S FOR
I DENTI FYI NG CA-9 AS THE FUND- BALANCED REMEDY | S DI SCUSSED | N MORE DETAIL I N CHAPTER | X

I X. SUMVARY EVALUATI ON OF ALTERNATI VES

W TH THE EXCEPTI ON OF CA-1, EACH COMVBI NED ALTERNATI VE WLL MEET THE TWD PROQJIECT CLEANUP
OBJECTI VES FOR EACH OF THE CASE YEARS FOR WHI CH THEY WERE ANALYZED. ALTERNATIVE CA-1 WLL NOT
MEET EPA STANDARDS FOR 1978 AND 1981 CONDI TI ONS OR STATE BASI N PLAN OBJECTI VES FOR THE YEARS
1978, 1981, AND 1983.

A. FEATURES AND COSTS OF COMVBI NED REMEDI AL ALTERNATI VES

ALTERNATI VE CA-1 DOES NOT MEET EI THER EPA OR STATE WATER QUALI TY CBJECTI VES AND | S NOT
CONSI DERED AN APPRCPRI ATE REMEDI AL ACTI ON ALTERNATI VE FOR SI TE CLEANUP BECAUSE RELEASES FROM THE
SI TE WOULD CONTI NUE TO PRESENT ACUTE AND CHRONI C | MPACTS ON AQUATI C LI FE.

ALTERNATI VES CA-2, CA-3, AND CA-4 WLL MEET BOTH EPA AND STATE WATER QUALI TY OBJECTI VES THRCQUGH
VAR QUS COMBI NATI ONS OF SOURCE CONTRCL, LI ME/ LI MESTONE NEUTRALI ZATI ON TREATMENT, AND WATER
MANAGEMENT ALTERNATI VES AT COSTS RANG NG FROM $89.6 M LLION TO $151.1 MLLION. THESE

ALTERNATI VES DI FFER I N THE NUMBER OF AVMD SOURCES THAT W LL RECEI VE TREATMENT.

ALTERNATI VES CA-5, CA-6 AND CA-7 WLL ALSO MEET BOTH PRQJIECT CLEANUP CBJECTI VES AT A COST
SUBSTANTI ALLY BELOW THOSE PRQIECTED FOR ALTERNATI VES CA-2 THROUGH CA-4. THESE ALTERNATI VES

DI FFER MOST NOTABLY | N THE | NCREASED STCRAGE CAPACI TY OF THE SPRI NG CREEK RESERVA R PROVI DED BY
THE ENLARGEMENT OF SPRI NG CREEK DEBRIS DAM  ALTERNATI VE CA-5 WLL MEET CLEANUP OBJECTI VES BY
RELYI NG EXCLUSI VELY ON WATER MANAGEMENT MEASURES TO ENSURE THAT ADEQUATE DI LUTI ON WATER 1 S
AVAI LABLE TO MEET PROJIECT CLEANUP CBJECTI VES BELOW KESW CK DAM  UNDER THI S ALTERNATI VE, NO
SOURCE CONTRCOL OR TREATMENT REMEDI ES WOULD BE | MPLEMENTED.  ALTERNATI VE CA-6 IS SIM LAR TO
ALTERNATI VE CA-5 EXCEPT THAT TH S ALTERNATI VE WOULD UTI LI ZE COPPER CEMENTATI ON TREATMENT COF

' CONTROLLED AMD FLOAS AT A LOAER COST TO MEET EPA CLEANUP OBJECTI VES AND SLI GHTLY H GHER COST
TO MEET STATE CLEANUP CBJECTI VES. ALTERNATI VE CA-7 RELIES UPON SOURCE CONTRCL, TREATMENT, AND
WATER MANAGEMENT REMEDI ES TO MEET EPA AND STATE CLEANUP OBJECTI VES AT A H GHER COST THAN BOTH
ALTERNATI VES CA-5 AND CA-6 BUT CONSI DERABLY LOAER THAN ALTERNATI VES CA-2 THROUGH CA-4.

ALTERNATI VES CA-8 AND CA-9 MEET PRQJECT CLEANUP OBJECTI VES THROUGH A VARI ETY OF SOURCE CONTRQL,
TREATMENT, AND WATER MANAGEMENT REMEDI ES.  THESE ALTERNATI VES ARE VERY SI M LAR AND DI FFER ONLY
IN THE EXTENT OF CAPPI NG THAT WOULD BE REQUI RED OVER THE RI CHMOND CREBCDY, AND THE VOLUME OF AMD
RECEI VI NG LI ME/ LI MESTONE NEUTRALI ZATI ON TREATMENT. CA-9 ALSO | NCLUDES THE | NJECTI ON OF

LOWDENSI TY CELLULAR CONCRETE; THI S IS NOT A COWONENT REMEDY OF CA-8. CA-8 WLL MEET FEDERAL
AND STATE OBJECTI VES AT COSTS RANG NG FROM $55.3 M LLION - $62.7 MLLIO\N, CA-9 WLL MEET THE



SAVE OBJECTI VES AT A COST OF $72.1 MLLION TO $85.1 MLLION. ALTHOUGH THE COST OF CA-9 MAY BE
H GHER, THE ACTUAL COST OF CA-9 MAY BE LESS FOR SEVERAL REASONS: A) FURTHER STUDI ES MAY

I NDI CATE THAT THE UNDERGROUND M NE WORKI NGS DO NOT NEED TO BE COWVPLETELY FILLED WTH LDCC, 2) I F
WASTE ROCK AT BI G SEEP CAN BE USED I N THE FORVMATI ON OF LDCC, THE UPPER SLI CKROCK CREEK

Dl VERSI ON ($790, 000) COULD PCSSI BLY BE ELI M NATED; AND 3) |F LDCC IS FULLY SUCCESSFUL, | T WOULD
PRECLUDE THE NEED TO CONSTRUCT A LI ME NEUTRALI ZATI ON FACI LI TY, WH CH HAS AN ESTI MATED CAPI TAL
COST OF ABQUT $8 M LLION. MORE | MPORTANT, HOMEVER, CA-9 IS AN APPROACH THAT AGGRESSI VELY MOVES
TO STOP AMD FORVATI ON. UNDER OTHER ALTERNATI VES, FOR | NSTANCE, AMD MAY CONTI NUE TO BE FORVED,
AND THUS REQUI RE TREATMENT, FCR HUNDREDS OF YEARS.

B. EVALUATI ON CF COVBI NED REMEDI AL ALTERNATI VES

CA-2 THROUGH CA-4 WLL MEET PRI MARY AND SECONDARY CLEANUP OBJECTI VES AND THE GOALS OF THE NCP AT
A RELATI VELY H GH COST WHEN COMPARED TO THE OTHER ALTERNATI VES. CA-2 AND CA-3 TREAT THE FI VE
MAJOR SQURCES OF POLLUTI ON PLUS ALL OTHER SQURCES DI SCHARA NG I N SLI CKROCK CREEK THROUGH LI ME
NEUTRALI ZATI ON; CA-4 ADDRESSES THESE SAME SCQURCES | N ADDI TI ON TO TREATI NG ALL OTHER SOURCES I N
BOULDER CREEK. THESE ALTERNATI VES W LL BE GENERATI NG TREMENDOUS VOLUMES CF LI ME SLUDGE EACH
YEAR WH CH, ON A PERI CDI C BASI S WLL CONTINUE TO REQUI RE THE | DENTI FI CATI ON AND DEVELCPMENT OF
NEW CFF- SI TE DI SPOSAL AREAS. TREATMENT CF AMD AND OFF- SI TE DI SPOSAL WLL BE REQU RED FOR A

PERI OD OF TI ME FAR EXCEEDI NG THE 30- YEAR PRQJECT PERI OD, AND PERHAPS BE NEEDED | N PERPETUI TY.
TH'S, I N EFFECT, SIGN FI CANTLY | NCREASES THE STATE' S COMM TMENT TO OPERATE AND MAI NTAIN THE LI ME
NEUTRALI ZATI ON FACI LI TIES, AND WLL REQUI RE THAT NEARBY UNDEVELCPED LAND BE COW TTED FOR LAND
DI SPOSAL FOR AS LONG AS | RON MOUNTAI N M NE CONTI NUES TO DI SCHARGE AMD.  THE NEED FOR LONG TERM
TREATMENT TENDS TO MAKE THESE ALTERNATI VES LESS RELI ABLE. THESE ALTERNATI VES WOULD REDUCE THE
METALS LQADI NG TO RECEI VI NG WATERS AND MEET FEDERAL AND STATE STANDARDS, BUT FOR THE ADDED COST,
WOULD NOT RESULT I N A FURTHER | MPROVEMENT | N WATER QUALI TY AT THE PO NT OF COWPLI ANCE. FOR THE
ABOVE REASONS, CA-2 THROUGH CA-4 ARE NOT CONSI DERED COST- EFFECTI VE REMEDI ES FOR THE | RON

MOUNTAI N M NE PROBLEM

CA-5 WLL MEET BOTH EPA AND STATE WATER QUALI TY OBJECTI VES AT THE PO NT OF COVPLI ANCE ( PRI MARY
OBJECTI VE) AT A RELATI VELY LOW COST, BUT WLL NOT MEET A PRINCI PAL GOAL OF THE NCP OR THE
SECONDARY CLEANUP CBJECTIVE. THE REASON FOR THI S | S THAT CA-5 DCES NOT ADDRESS THE PROBLEM AT

I TS SOURCE CR M NM ZE THE M GRATI ON OF HAZARDOUS SUBSTANCES, PCLLUTANTS OR CONTAM NANTS BECAUSE
I T RELI ES EXCLUSI VELY UPON THE DI LUTI ON COF THESE POLLUTANTS TO MEET PRI MARY CLEANUP OBJECTI VES.
FOR THESE REASONS, TH S ALTERNATI VE WAS NOT CONS|I DERED TO BE AN APPRCPRI ATE REMEDY FOR | RON
MOUNTAI N M NE.

CA-6 UTI LI ZES COPPER CEMENTATI ON TREATMENT, AND LIKE CA-5, RELIES ON DI LUTION TO MEET PRI MARY
CLEANUP OBJECTI VES. FOR THE SAME REASONS AS DI SCUSSED UNDER CA-5, AND | N CONSI DERATI ON OF THE
FACT THAT CCOPPER CEMENTATI ON WLL NOT MEET THE BAT REQUI REMENTS OF THE CWA, TH S ALTERNATI VE WAS
NOT CONSI DERED AN APPROPRI ATE CERCLA RESPONSE TO THE | RON MOUNTAI N M NE PRCBLEM

WHEN COVPARED TO CA-5 AND CA-6, ALTERNATIVE CA-7 PROVI DES AN | MPROVED BALANCE OF SOURCE CONTRQL,
TREATMENT AND WATER MANAGEMENT COVPONENTS TO MEET PRI MARY AND SECONDARY CLEANUP OBJECTI VES AT A
SLI GHTLY H GHER COST. CA-7 ALSO UTI LI ZES COPPER CEMENTATI ON TREATMENT AND, THUS, WLL NOT MEET
BEST AVAI LABLE TECHNOLOGY, AS SPECI FIED BY THE CWA.  CA-7 WLL RESULT IN A REDUCTI ON OF POUNDS
PER DAY OF HEAVY METALS ENTERI NG THE SACRAMENTO R VER THROUGH | MPLEMENTATI ON OF SOURCE CONTRCL
AND TREATMENT ALTERNATI VES, BUT TO A LESSER EXTENT WHEN COMPARED TO OTHER SOURCE CONTRCL AND

LI ME NEUTRALI ZATI ON TREATMVENT ALTERNATIVES. TH S | S BECAUSE THE COPPER CEMENTATI ON PROCESS DCES
NOT REMOVE CADM UM OR ZI NC FROM THE AMD. THEREFORE, WH LE CA-7 WLL MEET THE PRI MARY CLEANUP
OBJECTIVE, IT WLL ONLY PARTI ALLY FULFILL THE SECONDARY OBJECTIVE. ALSO, CA-7 WLL DO VERY

LI TTLE TO | MPROVE OVERALL WATER QUALITY I N | MVEDI ATE RECEI VI NG WATERS. FCOR THESE REASONS, CA-7
WAS NOT CONSI DERED AN APPRCPRI ATE REMEDY FOR | RON MOUNTAI N M NE.



CA-8 AND CA-9 ARE VERY SIM LAR AS PREVI QUSLY NOTED AND W LL, THEREFORE, BE EVALUATED TOGETHER
BOTH OF THESE ALTERNATI VES PROVI DE A GOCD BALANCE OF SOURCE CONTRCL, TREATMENT AND WATER
MANAGEMENT.  BY UTI LI ZI NG LI ME NEUTRALI ZATI ON TREATMENT OF THE THREE MAJCR SCQURCES, BOTH CA-8
AND CA-9 WLL SATI SFY THE BAT REQUI REMENT OF THE CWA. TH'S, COVBI NED W TH CAPPI NG (AND I N THE
CASE OF CA-9 THE USE OF LDCC) WLL RESULT I N SUBSTANTI AL WATER QUALI TY | MPROVEMENT | N THE

| MMEDI ATE RECEI VI NG WATERS AND W LL, THEREFORE, REDUCE THE AMOUNT OF HEAVY METALS DI SCHARCGED TO
THE SACRAMENTO RI VER  FOR APPROXI MATELY 6-8 MONTHS OF THE YEAR, FROM ABOUT LATE- SPRING TO
EARLY- FALL, THERE SHOULD BE NO DI SCHARGES OF AMD TO RECEI VI NG WATERS.  DURI NG THESE PERI CDS, I T
I'S ANTI CI PATED THAT THERE WLL BE A RETURN CF CERTAI N BENEFI Cl AL USES TO KESW CK RESERVO R AND
PCSSI BLY A RETURN OF OTHER BENEFI CI AL USES TO PORTI ONS OF SPRI NG CREEK.

IN THE CASE OF CA-9, LI ME NEUTRALI ZATI ON TREATMENT MAY NOT BE NEEDED | F THE | NJECTION OF LDCC I S
SUCCESSFUL | N PREVENTI NG OR REDUCI NG THE FORVATION CF AMD. EVEN I F LDCC I'S NOT FULLY
SUCCESSFUL, THE VOLUME OF AMD THAT WOULD NEED TO BE TREATED | S THOUGHT TO BE MJUCH LESS THAN
UNDER CA-8. THEREFORE, BRI CK FLAT PIT WLL HAVE A SUSTAI NED STCRACE LI FE FOR LI ME SLUDGE BEYOND
THE 30- YEAR PERI OD CALCULATED FOR CA-8. THI S MEANS THAT OFF-SI TE DI SPCSAL CAN BE POSTPONED TO A
LATER DATE AND THE RATE OF DEVELCPI NG NEW CFF- SI TE DI SPCSAL SI TES UNDER CA-9 WLL BE SLONER WHEN
COVPARED TO CA- 8. CA-9 WLL ALSO UTI LI ZE WASTE ROCK AND TAI LI NGS PI LES AND TREATED AMD FROM
THE THREE MAJOR SOURCES WHEN FORMULATI NG THE LDCC. TH S BRINGS CA-9 AN ADDI TI ONAL STEP FORWARD
I'N MEETI NG THE REQU REMENT OF THE CWA BY ADDRESSI NG NON- PO NT SOURCES; THESE SOURCES WLL NOT BE
ADDRESSED BY CA-1 THROUGH CA-8.

THE MOST ATTRACTI VE FEATURE OF CA-9, HOAEVER, 1S THE USE OF LDCC. | F FULLY SUCCESSFUL, THI S
ALTERNATI VE COULD PREVENT CR SI GNI FI CANTLY REDUCE AMD TO A PO NT WHERE TREATMENT MAY NOT BE
REQU RED. TH'S, OF COURSE, WOULD MEAN THAT THERE WOULD NO LONGER BE A NEED TO UTI LI ZE BRI CK
FLAT PIT AS A STORAGE BASIN OR A NEED TO | DENTI FY AND DEVELOP NEW OFF-SI TE LI ME SLUDGE DI SPOSAL
SITES. IT IS TH S ASPECT OF CA-9 THAT MAKES IT A SUPER OR CHO CE OVER THE OTHER COVBI NED

REMEDI AL ACTI ON ALTERNATI VES.

X. | DENTI FI CATI ON OF FUND- BALANCED REMEDY AND REMEDY SELECTI ON STRATEGY

ALTERNATI VE CA-9 | S THE APPROPRI ATE FUND- BALANCED REMEDY FOR | RON MOUNTAIN M NE.  ALTERNATI VE
CA-8 |'S EPA'S NEXT PREFERRED ALTERNATI VE. THESE TWD ALTERNATI VES DI FFER PRI NCI PALLY | N THE
USE OF LDCC, |N THE VOLUVE OF AMD TO RECEI VE LI ME/ LI MESTONE NEUTRALI ZATI ON TREATMENT, AND
WHETHER A PARTI AL CAP (CA-9) OR COWPLETE CAP (CA-8) |'S CONSTRUCTED. *

FULL | MPLEMENTATI ON OF ALTERNATI VE CA-9 IS EXPECTED TO SI GNI FI CANTLY | MPROVE WATER QUALITY I N
THE | RON MOUNTAIN M NE AREA. TABLE 13 PRESENTS THE ANTI Cl PATED WATER QUALI TY BENEFI TS THAT
SHOULD RESULT FROM CA-9. WATER QUALITY I N KESW CK RESERVO R AND THE SACRAMENTO RI VER WOULD ALSO
SEE SI M LAR WATER QUALI TY | MPROVEMENTS.  REMOVI NG THE M NNESOTA FLATS TAI LINGS PILE, THE O\NLY
KNOM SOQURCE TO | MPACT FLAT CREEK, WOULD RESULT I N | MVEDI ATE | MPROVEMENTS | N WATER QUALI TY AND,
OVER TI ME, MAY CAUSE A RETURN OF ALL BENEFICI AL USES TO TH S WATER COURSE.

REDUCI NG THE METALS LQOADI NG TO RECEI VI NG WATERS WOULD ALSO MEAN THAT THERE ARE FEVER HEAVY
METALS IN SCLUTI O\ FI SH I N THE SACRAMENTO Rl VER HAVE BEEN SHOM TO Bl CACCUMULATE THESE METALS.
IF I'T WERE PCSS| BLE THAT Bl QACCUMULATI ON, WH CH HAS BEEN DEMONSTRATED | N FI SH Tl SSUE, WAS ALSO
CAUSI NG A POTENTI AL HUVAN HEALTH PROBLEM WE ANTI Cl PATE THAT TH S | MPACT WOULD BE ELI M NATED OR
REDUCED BY THE REMEDI AL ACTI ON PROGRAM

ALSO, | NSTALLATION OF PERI METER CONTRCOL (1.E., FENCING POSTI NG WARNI NG SI GNS) SHOULD M NI M ZE
POTENTI AL PUBLI C HEALTH | MPACTS ASSOCI ATED W TH COM NG | NTO CONTACT W TH AMD OR AMD- LADEN
WATERS.

THE SELECTED ALTERNATI VE FOR TH S OPERABLE UNI T CONSI STS OF THE SOURCE CONTRCL AND WATER



MANAGEMENT COVPONENTS THAT ARE COMMON TO BOTH CA-8 AND CA-9. THE AGENCY |'S NOT NOW PREPARED TO
MAKE A FI NAL DECI SI ON ON WHETHER TO PROCEED W TH THE SOURCE CONTRCL MEASURE OF | NJECTI NG

LON DENSI TY CELLULAR CONCRETE | NTO THE UNDERGROUND M NE WORKI NGS OR STRAI GHT LI ME/ LI MESTONE
NEUTRALI ZATI ON TREATMENT OF AMD. TO ASSI ST I N MAKING THI'S DECI SION, TH S ROD AUTHORI ZES EPA TO
CONDUCT A HYDROGEOLOGQ C | NVESTI GATI ON, AND LDCC PI LOT AND DEMONSTRATI ON TESTI NG TO DETERM NE A)
IF THE SITE | S CONDUCI VE TO THE APPLI CATI ON OF LDCC, B) THE PROPER FORMULATI ON OF LDCC NEEDED TO
W THSTAND AMD CORRCSION;, AND C) | F LDCC |'S TECHNI CALLY FEASI BLE, RELI ABLE, AND CAN BE
SUCCESSFULLY | MPLEMENTED AT | RON MOUNTAIN M NE. | F THESE STUDI ES CONCLUDE THAT LDCC | S

TECHNI CALLY FEASI BLE AND CAN BE | MPLEMENTED, EPA W LL PREPARE A SECOND RECORD OF DECI SI ON ( ROD)
DOCUMENTI NG THE SELECTI ON OF THE SOURCE CONTROL MEASURE.

ALTERNATI VELY, |IF THE SITE IS NOT CONDUCI VE TO THE APPLI CATION OF LDCC OR | F LDCC |I'S JUDGED TO
BE TECHNI CALLY | NFEASI BLE, A SECOND RCD W LL BE PREPARED TO SELECT THE COVPONENTS OF CA-8
(COWPLETE CAPPI NG OF THE RI CHMOND OREBCDY AND LI ME/ LI MESTONE TREATMENT) THAT HAVE NOT BEEN
SELECTED BY TH S RCD.

*  CONSTRUCTI ON OF A PARTI AL CR COVWPLETE CAP OVER THE RI CHMOND ORE BODY |'S CONSI STENT WTH EPA' S
CURRENT VI EW CF | RON MOUNTAI N AS A WASTE SOURCE.

A CAP WLL REDUCE | NFI LTRATI ON OF PRECI Pl TATI ON AND THUS REDUCE THE VOLUME OF ACI D M NE DRAI NAGE
THAT | S FORMED. HOMEVER, THE ORE BODY COULD BE CONSI DERED A RESOURCE, SU TABLE FOR EXPLO TATI ON
BY A SCLUTION M NI NG PROCESS (AS CURRENTLY PROPOSED BY THE POTENTI ALLY RESPONSI BLE PARTI ES) .
PLACI NG A FULL OR PARTI AL CAP OVER THE ORE BCDY COULD BE A H NDRANCE TO EFFORTS TO | MPLEMENT A
SOLUTI ON M NI NG PROCESS.  THEREFORE, EPA WLL NOT BEG N | MPLEMENTATI ON OF THE CAPPI NG COVPONENT
FOR A GRACE PERI OO, WH LE THE PGCSSI BI LI TY CF DEVELOPI NG THE ORE BODY AS A RESOURCE | S CONSI DERED
FURTHER  COMMERCI AL DEVELOPMENT OF THE CRE BCDY WOULD HAVE TO | NCLUDE ACI D M NE DRAI NAGE

DI SCHARGE CONTROL MEASURES AND OTHER ENVI RONVENTAL SAFEGUARDS. A FI NAL DECI SI ON REGARDI NG THE
CAPPI NG COVPONENT W LL BE MADE FOLLOW NG THE GRACE PER OD.

#RA
XI. SUMWARY OF RECOMMENDED CPERABLE UNI' T

THE RECOMVENDED OPERABLE UNI T CONSI STS CF:

1. APPROXI MATELY 2.5 ACRES OF CRACKED AND CAVED GROUND AREAS ABOVE THE R CHMOND OREBCDY
WLL BE CAPPED USING A SO L CEMENT M XTURE OR OTHER SU TABLE MATERI AL. THE AREAS
W LL BE GRADED AND BENCHED AND COVERED WTH THE SO L CEMENT M XTURE. | NTERCEPTI ON
DI TCHES WLL BE USED TO DI VERT CLEAN SURFACE WATER RUNCFF FROM THE CREBCDY.

2. UP TO 800 CUBI C FEET PER SECOND (CFS) OF CLEAN SURFACE WATER W LL BE DI VERTED FROM
THE UPPER SPRI NG CREEK WATERSHED BEFORE | T REACHES THAT PCRTI ON OF THE BASI N
AFFECTED BY | RON MOUNTAIN M NE. TH S WLL BE ACCOVPLI SHED BY CONSTRUCTI NG A LOW
DI VERSI ON DAM AND AN 8- FOOT TUNNEL THROUGH THE RI DGE THAT SEPARATES THE SPRI NG CREEK
AND FLAT CREEK WATERSHEDS. A CHUTE AND ENERGY DI SSI PATERS W LL BE NEEDED TO
COVPLETE THE CONVEYANCE OF FLOAS FROM SPRI NG CREEK TO FLAT CREEK.

3. UP TO 250 CFS OF CLEAN WATER WLL BE DI VERTED FROM THE SOUTH FORK OF SPRI NG CREEK
ACRCSS THE DRAI NAGE DI VI DE | NTO ROCK CREEK WH CH DI SCHARCES TO THE SACRAMENTO RI VER
BELOW KESW CK DAM  THE PURPOSE OF THI S ALTERNATIVE IS SIM LAR TO THE UPPER SPRI NG
CREEK DI VERSI ON AND WLL REQU RE A SVALL DI VERSI ON DAM AND 4, 000 FEET OF PI PELINE TO
COVPLETE THE CONVEYANCE OF FLOAS TO ROCK CREEK.

4. CLEAN WATER FROM UPPER SLI CKROCK CREEK W LL BE DI VERTED AROUND THE WASTE ROCK AND
SLI DE DEBRI'S, WH CH CONTRI BUTE TO RELEASES FROM BI G SEEP, TO THE LONER REACH OF



SLI CKROCK CREEK.

5. SPRI NG CREEK DEBRI' S DAM W LL BE ENLARGED FROM I TS PRESENT STORAGE CAPACI TY CF 5, 800
ACRE FEET TO 9, 000 ACRE FEET.

6. I NSTALLATI ON CF PER METER CONTRCLS AS NECESSARY TO M NI M ZE ANY DI RECT CONTACT
THREATS.
7. PERFORM HYDROGEOLOG C STUDY AND FI ELD- SCALE PI LOT DEMONSTRATI ON TO BETTER DEFI NE THE

FEASI BI LITY CF UTILIZI NG LDCC TO M NI M ZE AMD FORVATI ON.

XI'l. RECOMVENDED CLEANUP CBJECTI VES AND DESI GN YEAR

DESI GNI NG A CLEANUP PROGRAM TO MEET EPA WATER QUALI TY CRI TERI A FOR PROTECTI ON OF AQUATI C LI FE
FOR THE ' WORST CASE' CONDI TI ON (1978) WAS JUDGED TO BE APPROPRI ATE BECAUSE | T IS UNDER

CONDI TI ONS SI M LAR TO 1978 THAT THE GREATEST | MPACTS ON AQUATIC LI FE WOULD BE FELT. | T SHOULD
BE NOTED THAT THE SO CALLED "WORST CASE' YEAR | S BASED ON VERY FEW YEARS COF DATA. ALSO, WATER
QUALI TY MODEL RUNS PREDI CTED THAT, TARGETI NG A CLEANUP PROGRAM TO MEET EPA WATER QUALI TY

CRI TERI A FOR THE 1978 RUNCFF CONDI TI ONS (WET YEAR FOLLOW NG A DROUGHT) WOULD ENSURE THAT MORE
STRI NGENT STATE CRI TERI A FOR THE OTHER THREE CLEANUP CASE YEARS WOULD BE MET. STATED

Dl FFERENTLY, THE EPA PROGRAM SHOULD MEET STATE CRI TERI A FOR EVERY YEAR EXCEPT THE WORST CASE
YEAR, AT WHI CH TI ME THE FEDERAL STANDARDS WLL BE MET. UNDER THESE CONDI TI ONS, MEETI NG FEDERAL
STANDARDS SHOULD PREVENT FI SH KI LLS FROM OCCURRI NG | N THE SACRAMENTO RI VER

#CEL
XI11. CONSI STENCY WTH OTHER ENVI RONVENTAL LAWS

ACCORDI NG TO THE NCP, 40 CFR PART 300.68 (1)(1), REMEDI AL ACTI ONS MUST ATTAI N CR EXCEED

APPLI CABLE OR RELEVANT AND APPRCPRI ATE FEDERAL PUBLI C HEALTH AND ENVI RONVENTAL REQUI REMENTS
UNLESS ONE OF THE EXCEPTI ONS OF SECTI ON 300. 68(1)(5) APPLIES. ONE OF THESE EXCEPTIONS IS

FUND- BALANCI NG TH' S PROVI SI ON ALLOAS EPA TO SELECT THE ALTERNATI VE WH CH MOST CLOSELY
APPROACHES THE LEVEL OF PROTECTI ON PROVI DED BY APPLI CABLE OR RELEVANT AND APPRCPRI ATE

REQUI REMENTS BY CONSI DERI NG THE AMOUNT OF MONEY REMAI NING I N THE TRUST FUND AND THE NEED TO TAKE
ACTI ON AT OTHER NPL SI TES.

THE SELECTED OVERALL REMEDY (CA-9) |'S PRESENTED FOR THE DI SCUSSI ON OF THE CONSI STENCY W TH OTHER
ENVI RONVENTAL LAWS EVEN THOUGH THE CURRENT RCD | S FOR THE FI RST OPERABLE UNIT O\LY. THE
SELECTED REMEDY WOULD FI LL THE MAJOR M NE WORKI NGS W TH LOW DENSI TY CELLULAR CONCRETE TO GREATLY
REDUCE AVD PRCDUCTI ON; PARTI ALLY CAP | RON MOUNTAI N TO REDUCE THE | NFI LTRATI ON OF CLEAN WATER

I NTO THE ORE BCDY; DI VERT CLEAN SURFACE WATERS AVAY FROM TAI LI NGS PI LES AND CONTAM NATED AREAS;

| F NECESSARY, TREAT THE ( REDUCED) FLOW OF AMD FROM THE MAJOR PO NT SOURCES BY LI ME

NEUTRALI ZATI O\, AND ENLARGE SPRI NG CREEK DEBRI S DAM TO PROVI DE FLOW EQUALI ZATI ON. I N ORDER TO
REDUCE | NFI LTRATI ON OF CLEAN WATER | NTO THE MOUNTAI N, SOVE GRADI NG AND FI LLI NG OF DEPRESSI ONS | S
ANTI Cl PATED | N ADDI TION TO THE PARTI AL CAP. | N PARTI CULAR, AN CPEN PIT CALLED THE BRI CK FLAT
PIT IS TO BE FI LLED TO PREVENT ACCUMULATI ON CF WATER DEWATERED SLUDCGES FROM THE LI ME

NEUTRALI ZATI ON PROCESS, AS WELL AS THE TAI LI NGS FROM THE M NNESOTA FLATS TAI LI NGS PILES, WLL BE
PLACED IN THE BRI CK FLAT PIT. THE SELECTED REMEDY DOES NOT: ADDRESS ALL WASTE ROCK DUWPS OR

TAI LI NGS PI LES ALONG BOULDER CREEK AND SLI CKROCK CREEK; COLLECT AND TREAT ALL SEEPS CR
SUBSURFACE DRAI NAGE ALONG BOULDER CREEK AND SLI CKROCK CREEK; ADDRESS METAL- BEARI NG SEDI MENTS | N
RECEI VI NG WATERS; OR FULLY ACH EVE AQUATI C WATER QUALI TY STANDARDS | N BOULDER CREEK, SLI CKROCK
CREEK, PORTI ONS OF SPRI NG CREEK, AND KESW CK RESERVO R | N ESSENCE, THE SELECTED REMEDY W LL
ACHI EVE AQUATI C WATER QUALI TY STANDARDS BELOW KESW CK DAM BUT NOT | N THE TRI BUTARY STREAMS;
HOMNEVER, WATER QUALI TY I N THESE RECEI VI NG WATERS | S EXPECTED TO | MPROVE SUBSTANTI ALLY TO THE



PO NT WHERE CERTAI N BENEFI Cl AL USES MAY RETURN ON A SEASONAL BASI S.

THE MAJOR ENVI RONMVENTAL STATUTES THAT SHOULD BE ADDRESSED W TH REGARD TO THI'S SI TE | NCLUDE THE
RESOURCE CONSERVATI ON AND RECOVERY ACT (RCRA), THE CLEAN WATER ACT (CWA), THE NATI ONAL

ENVI RONMVENTAL PROTECTI ON ACT (NEPA), AND THE ENDANGERED SPECI ES ACT (ESA). IN ADDITION, THE
SELECTED ALTERNATI VE' S CONS|I STENCY WTH A NUMBER OF OTHER FEDERAL AND STATE REGULATIONS | S

DI SCUSSED I N THE FEASI Bl LI TY STUDY AND | TS ADDENDUM

RCRA

THE PARTI AL CAPPI NG OF THE MOUNTAI N AND THE FI LLI NG OF BRI CK FLAT PIT WTH TAI LI NGS FROM THE

M NNESOTA FLATS AREA AS VEELL AS DI SPOSI NG OF DEWATERED LI ME SLUDGES ARE TWD COVPONENTS OF THE
SELECTED REMEDI AL ACTI ON THAT ARE OF | NTEREST HERE. | RON MOUNTAIN M NE I'S AN | NACTI VE M NI NG
SITE, AND THE SCLI D MATERI ALS FOUND AT THE SI TE ARE CONSI DERED M NI NG WASTES; HENCE, RCRA IS NOT
GENERALLY APPLI CABLE OR RELEVANT OR APPRCPRI ATE. HOWEVER, PORTI ONS OF THE RCRA SUBTI TLE C

REQUI REMENT MAY BE RELEVANT AND APPRCPRI ATE FOR SOVE ASPECTS OF THE REMEDY. WE CONSI DERED THE
RCRA SUBTI TLE C REQUI REMENTS | N FORMULATI NG VARI QUS ASPECTS COF THE ALTERNATI VE REMEDI AL ACTI ONS.
I'N ADDI TI ON, SUBTI TLE D REQUI REMENTS MAY BE APPROPRI ATE AT THE SITE. | N PARTI CULAR, GRADI NG AND
CAPPI NG TO REDUCE | NFI LTRATI ON OF RAI N WATERS | NTO TAI LI NGS PI LES (OR THE ORE BCDY) SEEMS
APPRCPRI ATE. THE PARTI AL CAP IS I NTENDED TO BE PLACED OVER BADLY FRACTURED AREAS AND AREAS COF
RELATI VELY LOW SLOPE. A SO L/ CEMENT M XTURE APPEARS TO BE THE MOST COST- EFFECTI VE APPROACH TO
REDUCI NG | NFI LTRATI ON | NTO THE ORE BCDY: THE MULTI - LAYERED CLAY CAP DCES NOT APPEAR TO BE
NECESSARY FOR TH S APPLI CATI ON.  ALSO, BECAUSE OF THE STEEPNESS OF SOME OF THE SLOPES, COVPLETE
CAPPI NG OF THE MOUNTAI N | S NOT TECHNI CALLY FEASI BLE OR PRACTI CAL.

W TH REGARD TO THE DI SPOSAL OF SLUDGES GENERATED BY THE LI ME NEUTRALI ZATI ON PROCESS, | T MAY BE
MOST PROTECTI VE TO PLACE THE SLUDGES (AFTER DEWATERING | N A DOUBLE-LI NED FACILITY. SUCH A
FACI LI TY WOULD HAVE TO BE LOCATED OFF- SI TE, BECAUSE THERE ARE NO AREAS SU TABLE FOR SUCH A
FACILITY ONSITE. HOAEVER, THE SELECTED REMEDY | S TO PLACE THESE SLUDGES I N BRI CK FLAT PIT ON
TOP OF | RON MOUNTAIN.  TH' S IS CONSI DERED A MORE APPROPRI ATE APPROACH FOR SEVERAL REASONS: (1)
THE PI'T NEEDS TO BE FI LLED I N ORDER TO PREVENT WATER FROM PONDING IN I T, (2) THE METALS

CONTAI NED | N THE DEWATERED SLUDGE ARE RELATI VELY | MMCBI LE AND HENCE SHOULD BE SAFE TO PLACE I N
AN UNLINED PI'T, (3) SHOULD THE METALS M GRATE, THEY WOULD REENTER THE ORE BODY AND EVENTUALLY BE
RECAPTURED BY THE AMD TREATMENT SYSTEM AND (4) THE PI T PROVI DES THE PROBABLE LEAST- COST

DI SPOSAL CPTION. I T IS ESTI MATED THAT BRI CK FLAT PI T COULD PROVI DE 30- PLUS YEARS OF DI SPCSAL
CAPACI TY, DEPENDI NG ON SLUDGE GENERATI ON RATES. (I F THE LDCC IS FULLY SUCCESSFUL | N STCPPI NG
AVD FORVATI ON, THEN NO TREATMENT WOULD BE REQUI RED, AND NO SLUDGES WOULD BE GENERATED. ).

PLACEMENT OF THE TAI LI NGS FROM THE M NNESOTA FLATS AREA I N BRI CK FLAT PIT | S ALSO SELECTED. THE
TAI LI NGS CAME FROM AN CRE RQASTI NG OPERATI ON NEAR | RON MOUNTAI' N, AND THEY CONTRI BUTE

APPROXI MATELY ONE PERCENT OF THE TOTAL METALS DI SCHARCE FROM THE SI TE VI A SURFACE WATER RUNCFF.
REMOVAL OF THE TAI LI NGS FROM THEI R PRESENT LOCATI ON WOULD ALLOW FLAT CREEK TO BE RESTORED.
PLACEMENT OF THESE MATERI ALS I N BRI CK FLAT PIT | S SOVEWHAT ANALOGOUS TO PLACI NG MATERI ALS THAT
HAVE M GRATED OFF- SI TE FROM A LANDFI LL BACK ON THE LANDFI LL PRIOR TO CAPPI NG THE METALS
CONCENTRATI ONS ARE LESS THAN THOSE OF THE UNDERLYI NG CRE BODY, AND THE VOLUME IS SI GNI FI CANTLY
LESS THAN THAT OF THE ORE BODY.

oA

SECTI ON 301 OF THE FEDERAL CLEAN WATER ACT REQUI RES THAT ANY PO NT SOURCE DI SCHARGE TO WATERS COF
THE UNI TED STATES MEET TECHNOLOGY- BASED EFFLUENT LI M TATI ONS ( BEST PRACTI CABLE TECHNOLOGY
CURRENTLY AVAI LABLE (BPT) BY JULY 1, 1977, AND BEST AVAI LABLE TECHNOLOGY ECONOM CALLY ACH EVABLE
(BAT) BY JULY 1, 1984) AS WELL AS EFFLUENT LI M TATI ONS NECESSARY FOR ACHI EVI NG COWPLI ANCE W TH
WATER QUALI TY STANDARDS BY JULY 1, 1977. ALL CLEAN WATER ACT REQUI REMENTS MAY BE MET BY



PREVENTI NG DI SCHARGE. WATERS OF THE UNI TED STATES I N THE | RON MOUNTAI N M NE AREA | NCLUDE
BOULDER CREEK, FLAT CREEK, SLICKROCK CREEK, SPRI NG CREEK, KESW CK RESERVO R, AND THE SACRAMENTO
Rl VER

EPA HAS DETERM NED BY BEST PROFESSI ONAL JUDGEMENT THAT THE EFFLUENT LI M TATIONS FOR M NE

DRAI NAGE AT 40 CFR PART 400, SUBPART J, WH CH ARE ACH EVABLE BY USI NG LI ME TREATMENT AND

PRECI PI TATI ON, MEET THE BPT/ BAT/ BCT REQUI REMENTS OF THE CWA FOR PO NT SOURCE DI SCHARGES AT TH S
SI TE.

WATER QUALI TY STANDARDS ESTABLI SHED PURSUANT TO THE CWA ARE CURRENTLY APPLI CABLE TO THE
SACRAMENTO RI VER AND TR BUTARI ES ABOVE HAM LTON CI TY. THESE STANDARDS WERE ADCPTED BY THE
CENTRAL VALLEY REG ONAL WATER QUALI TY CONTROL BOARD ON APRIL 27, 1984, AND WERE APPROVED BY THE
STATE WATER RESOURCES CONTROL BOARD AND EPA.  THESE STANDARDS LIM T DI SSOLVED CONCENTRATI ONS OF
CADM UM (0. 00022 MF L), COPPER (0.0056 MJ L), AND ZINC (0.016 MF L). OTHER APPLI CABLE WATER
QUALI TY STANDARDS | NCLUDE A PH RANGE OF 6.5 TO 8.3, WTH A MAXI MUM DEVI ATION OF 0.3 UNI TS FROM
AVBI ENT CONDI TI ONS, AS WELL AS FREEDOM FROM COLCR, TURBI DI TY, SETTLEABLE MATERI AL, SEDI MENT,
TOXI CI TY, AND SUSPENDED MATERI ALS | N AVOUNTS THAT ADVERSELY AFFECT BENEFI CI AL USES. WATER
QUALI TY STANDARDS ARE CURRENTLY VI OLATED AT ALL TIMES FOR EACH OF THESE WATER BODI ES EXCEPT FOR
THE SACRAMENTO R VER BELOW KESW CK DAM

WH LE SUBSTANTI AL WATER QUALI TY | MPROVEMENT ABOVE CURRENT CONDI TI ONS | S EXPECTED THROUGH

| MPLEMENTATI ON OF ALTERNATI VE CA-9, STATE AND FEDERAL STANDARDS W LL PRCBABLY NOT BE MET IN
PORTI ONS OF SPRI NG CREEK, SLI CKROCK CREEK, BQULDER CREEK, AND KESW CK RESERVAO R AT ANY TI ME.
ALTERNATI VE CA-9 ACH EVES WATER QUALITY AT A PO NT BELOW KESW CK DAM  AS DESCRI BED UNDER FUND
BALANCI NG THE COST OF MEETI NG WATER QUALI TY OBJECTI VES | N THE STREAM NEAR THE SOURCE 1S
EXTREMELY LARGE AND FUND BALANCI NG I S USED TO BACK OFF TO A LESS COSTLY REMEDY.

NEPA

UNDER NEPA, AN ENVI RONMVENTAL | MPACT STATEMENT (EI'S) MJUST BE PREPARED FOR FEDERALLY- FUNDED
PRQJECTS. THE ENVI RONVENTAL ANALYSI S | NCLUDED | N THE FEASI BI LI TY STUDY IS NCRVALLY CONSI DERED
TO BE THE FUNCTI ONAL EQUI VALENT OF THE EIS. HOWEVER, IN TH S CASE, THE ENVI RONMENTAL | MPACT OF
THE PROPCSED STREAM DI VERSI ONS ARE BEYOND THE SCOPE OF THE FEASI Bl LI TY STUDY. THEREFCORE, PRI OR
TO FI NAL DESI GN AND CONSTRUCTI ON OF WATER DI VERSI ON COMPONENTS OR CHANGES I N THE CREST OR POOL
ELEVATI ONS OF THE SPRI NG CREEK DEBRI S DAM THE BUREAU OF RECLAMATI ON, UNDER AN AGREEMENT W TH
EPA, WLL CONDUCT ANY NECESSARY SUPPLEMENTAL ENVI RONMVENTAL ASSESSMENTS.

ENDANGERED SPECI ES ACT OF 1973

THE W NTER RUN OF SALMON ARE BEI NG CONSI DERED BY THE NATI ONAL MARI NE FI SHERI ES SERVI CE FOR
PROTECTI ON UNDER THE ENDANGERED SPECI ES ACT. THEREFORE, |F THE SERVI CE TAKES FI NAL ACTION TO
PROTECT THE W NTER RUN OF SALMON, THI S LEGQ SLATI ON WOULD BE APPLI CABLE TO THE CLEANUP OF | RON
MOUNTAIN M NE SINCE THE SITE IS THE MAIN SCURCE OF POLLUTI ON THAT PLACES THE SALMON AT RI SK. THE
OPERABLE UNIT AND FI NAL REMEDY FOR | RON MOUNTAIN M NE WLL ACH EVE WATER QUALI TY STANDARDS | N
THE SACRAMENTO RI VER BELOW KESW CK DAM THE MAJOR SPAWNI NG AREA FOR THE SALMON. I N TAKI NG
REMEDI AL ACTI ON AT | RON MOUNTAIN M NE, EPA WLL BE I N COVPLI ANCE W TH THE | NTENT OF THE
ENDANGERED SPECI ES ACT.

#OM
XI'V. OPERATI ON AND NAI NTENANCE

A. CAPPI NG OF CRACKED AND CAVED GROUND AREAS

MAI NTENANCE W LL BE REQUI RED FOR THE DI TCHES, BENCHES, AND SO L- CEMENT CAP. THE DI TCHES WLL



REQUI RE PERI CDI C MAI NTENANCE CONSI STI NG OF THE REMOVAL OF DEBRI'S AND REPAI R OF CRACKED SECTI ONS.
BENCHES W LL NEED PER ODI C REMOVAL COF DEBRI S.

B. WATER MANAGEMENT ALTERNATI VES

EXPECTED CPERATI ON AND NMAI NTENANCE REQUI REMENTS ARE M NI MAL FOR THESE ALTERNATI VES. THERE ARE
NO MECHANI CAL OR ELECTRI CAL SYSTEM COMPONENTS TO MAI NTAIN AND NO PROCESS TO MONI TOR OR MANAGE.

I T 1S POSSI BLE AFTER AN EXTREME RUNCFF EVENT THAT SOMVE REPAI R OF CHANNEL EROSI ON DAMAGE COULD BE
REQUI RED.  SEDI MENT ACCUMULATI ON COULD BE A PRCBLEM AT SOVE PO NT IN THE SYSTEM ALTHOUGH PROPER
DESI GN CONSI DERATI ONS SHOULD REDUCE ANY ASSCClI ATED MAI NTENANCE PRCBLEMS TO A M NI MM

#CR
XV. COMMUNI TY RELATI ONS

DOCUMENTS MADE AVAI LABLE FOR PUBLI C REVI EW AND COMMVENT | NCLUDED THE REMEDI AL | NVESTI GATI ON (RI)
AND FEASI BI LI TY STUDY (FS) REPORTS AND THE ADDENDUM TO THE FS.

THE R WAS MADE AVAI LABLE FOR REVI EW AND COMMENT | N FEBRUARY 1985, AND AGAI N ON AUGUST 2 THROUGH
AUGUST 23, 1985. THE PUBLI C COMMENT PERI OD FOR THE FS WAS HELD BETWEEN AUGUST 2 AND AUGUST 23,
1985. PUBLI C NOTI FI CATI ON OF THE PUBLI C COMVENT PERI D WAS ANNCUNCED TWD WEEKS PRI OR TO THE
PUBLI C COMMVENT PERI OD THROUGH NOTI CES I N LOCAL NEWSPAPERS. A FACT SHEET SUMVARI ZI NG THE
CONTENTS OF THE R AND FS REPORTS WAS SENT TO THE MAI LI NG LI ST DURI NG THE WEEK CF JULY 22, 1985.
A PUBLI C MEETI NG WAS HELD ON AUGUST 15, 1985 I N REDDING CA. THE MAJORI TY OF COMMVENTS RECEI VED
AT THE PUBLI C MEETI NG WERE FROM | MM AND STAUFFER  THESE PARTI ES STATED THEI R GBJECTI ONS TO THE
| MPLEMENTATI ON OF THE EPA CLEANUP PROGRAM AND VO CED STRONG SUPPCRT FCR ALLON NG | M TO
PROCEED W TH | TS CONCEPT FOR AN I N SI TU LEACH NG AND METALS RECOVERY PRQIECT.

WRI TTEN COMVENTS WERE RECEI VED FROM THE PRP' S, STATE ACGENCI ES, ONE RESI DENT ALONG FLAT CREEK,
AND SPCRTFI SH NG AND RECREATI ONAL CRGANI ZATI ONS. | N GENERAL, THE PRP'S AND THEI R CONSULTANTS
SUPPORTED THE | MM PRCPCSAL, STATED OPPOSI TI ON TO AN EPA FUNDED CLEANUP ACTI ON, AND CALLED | NTO
QUESTION THE CREDIBILITY OF THE FS. STATE AGENCI ES AND OTHER ORGANI ZATI ONS LENT SUPPORT FOR AN
EPA FUNDED REMEDI AL ACTI ON AND RAI SED CONCERNS ABQUT PROCEEDI NG WTH THE | MM PROPCSAL.
RESPONSES TO THE COMVENTS ARE PRESENTED I N THE ATTACHED RESPONSI VENESS SUMVARY.

A FACT SHEET SUMMARI ZI NG THE RESULTS OF THE ADDENDUM TO THE FS WAS SENT TO THE MAI LI NG LI ST ON
JULY 14, 1986. THE PUBLI C COMVENT PERI OD FOR THE ADDENDUM WAS HELD FROM JULY 25 THROUGH AUGUST
15, 1986. PUBLI C NOTI FI CATI ON OF THE PUBLI C COMVENT PERI D WAS ANNCUNCED ABQUT THREE WEEKS

PRI OR TO THE PUBLI C COMVENT PERI GD THROUGH NOTI CES | N LOCAL NEWSPAPERS.

WRI TTEN COMVENTS WERE RECEI VED BY THE PRP' S, FEDERAL AND STATE REGULATORY AGENCI ES, TWD
LANDOMERS NEAR THE SI TE, CONSULTANTS ASSCCI ATED WTH I MM, AND 33 CI TI ZENS WHO SI GNED PETI TI ONS
ANDY OR FORM LETTERS SUPPORTI NG THE | MM PROPCSAL, AND 5 LETTERS FROM RESI DENTS | N THE REDDI NG
AREA.

AS A GENERAL STATEMENT, COMMENTS FROM THE PRP'S AND CONSULTANTS FOR | MM STATED FI RM SUPPCORT FCR
THE | MM PROPCSAL AND CPPCSI TI ON TO THE EPA PROPOSED CLEANUP PROGRAM  THERE WAS A CONCERN THAT
I NDJECTI NG THE LDCC | NTO THE UNDERGROUND M NE WORKI NGS WOULD | NTERFERE W TH THE | MM PROPCSAL AND
WOULD ALSO DESTROY A VALUABLE M NERAL RESOURCE. THE PRP'S VO CED STRONG OPPCSI TI ON TO

PROCEEDI NG W TH LDCC BECAUSE I T IS AN UNPROVEN TECHNOLOGY FOR THE PURPCSES FOR WHICH | T WOULD BE
APPLI ED AT | RON MOUNTAIN M NE. THE PRP' S STATED THAT THE TECHNCLOGY WAS NOT TECHNI CALLY

FEASI BLE; STAUFFER | NDI CATED THAT, FOR TH S REASON, THE APPROACH WAS NOT CONSI STENT W TH THE NCP
BECAUSE I T WAS NOT AN ESTABLI SHED TECHNOLOGY. THE PRP'S ALSO STATED THAT THE | MM PROPCSAL WAS
A FAR SUPERI OR ALTERNATI VE AND THAT | MM HAD SECURED FUNDI NG TO FI NANCE | TS COMVERCI AL M NI NG
VENTURE AND AN ENVI RONMVENTAL CONTRCOL PROGRAM  STAUFFER ASSERTED | TS VI EW THAT REA ON | X HAD



I NCORRECTLY | NTERPRETED THE CLEAN WATER ACT | N APPLYI NG BAT FOR CONTRCL CF AMD FROM " ABANDONED
M NES'; THAT WATER QUALI TY COWPLI ANCE CRI TERI A MUST BE NEGOTI ATED ON A CASE- BY- CASE BASI S, AND
THAT THE PO NT OF COWPLI ANCE FOR MEETI NG CLEANUP OBJECTI VES SHOULD CONTI NUE TO BE MET BELOW
KESW CK DAM  STAUFFER ALSO PROTESTED THAT THE THREE WEEK PUBLI C REVI EW AND COMVENT PERI CD WAS
| NADEQUATE AND | NCONSI STENT W TH CERCLA AND THE COVMUNI TY RELATI ONS PROVI SI ONS OF THE NCP
BECAUSE THE ADDENDUM REPRESENTED A SHARP DEPARTURE FROM THE ORI G NAL FS AND THAT | MPORTANT AND
COVPLEX TECHNI CAL | SSUES WERE RAI SED BY THE FS ADDENDUM

THE PETI TI ON AND FORM LETTERS STATED THAT THE | M PRCOPCSAL WAS NEEDED TO BOLSTER SHASTA
COUNTY' S ECONOWY, THAT THE | MM CLEANUP PROGRAM WAS MORE EFFI Cl ENT AND COST EFFECTI VE THAN THE
EPA CLEANUP PROGRAMVS, THAT THE | MPACTS OF DI SCHARGES OF AVD ON THE SACRAMENTO R VER ARE HI GHLY
QUESTI ONABLE, AND THAT THE EPA CLEANUP PROGRAM WAS "BASI CALLY LUDI CROUS".

FEDERAL AND STATE REGULATORY ACENCI ES AGREED W TH THE | MPLEMENTATI ON CF CA-9 AS THE BEST

SOLUTI ON TO THE | RON MOUNTAIN M NE PROBLEM ALTHOUGH SUPPORT WAS ALSO MENTI ONED FCOR CA-8; THERE
WAS A CONSENSUS OF THE REGULATCORY AGENCI ES OPPCSI NG THE | M COMVERCI AL M NI NG VENTURE AS AN
ACCEPTABLE RESPONSE TO SI TE PROBLEMS.  SPECI FI C COMMENTS AND EPA' S RESPONSES ARE PRESENTED I N
THE ATTACHED RESPONSI VENESS SUMVARY.

#SCH
XVl . SCHEDULE

. APPROVE REMEDI AL ACTI ON, WEEK OF SEPTEMBER 22, 1986
S| GN RECORD COF DECI SI ON

. COMMENCE REMEDI AL DESI GN FUNDI NG PENDI NG
AND REMEDI AL ACTI ON COF REAUTHORI ZATI ON OF
WATER MANAGEMENT CERCLA
ALTERNATI VES.

ONCE CERCLA HAS BEEN REAUTHORI ZED, THE RDY RA PHASE FOR | RON MOUNTAIN M NE |'S PROPGCSED TO BE
| MPLEMENTED | N THE FOLLOW NG MANNER:

1. PRE-DESIGN FOR ALL SOURCE CONTRCL
AND TREATMENT COVPONENTS FY 1987, 1ST QIR

2. HYDROGEOLOGQ C | NVESTI GATI ON AND FY 1987, 1ST QIR
LDCC PI LOT AND DEMONSTRATI ON TEST

3. REMEDI AL DESI GN FY 1987, 3RD QIR
A) PARTI AL CAPPI NG
B) UPPER SLI CKROCK CREEK DI VERSI ON
C© SQUTH FORK SPRI NG CREEK DI VERSI O\ AND
D) UPPER SPRI NG CREEK DI VERS| ON

4. REMEDI AL ACTI ON

A) PARTI AL CAPPI NG FY 1987, 4TH QIR
B) UPPER SLI CKROCK CREEK DI VERSI ON FY 1988, 1ST QIR
C SQUTH FORK SPRI NG CREEK FY 1988, 3RD QIR

DI VERSI O\, AND
D) UPPER SPRI NG CREEK DI VERS| ON FY 1988, 3RD QIR



5. REMEDI AL DESI G\ LDCC (| F FEASI BLE)

A) R CHVOND FY 1989, 3RD QIR
B) SLI MROCK FY 1990, 2ND QIR

6. REMEDI AL ACTION:  LDCC

A) R CHVOND FY 1991, 1ST QIR
B) SLI MROCK FY 1991, 3RD QIR
7. RD'RA: LI ME NEUTRALI ZATI ON W LL BE DETERM NED
(I E NEEDED) BY RESULTS OF LDCC Pl LOT AND DEMONSTRATI ON TESTS.

#FA
XVI'l1. FUTURE ACTI ONS

AFTER TH S RECORD OF DECI SION IS SI GNED, EPA WLL ENTER | NTO AN | NTERAGENCY AGREEMENT W TH THE
U S. BUREAU OF RECLAMATI ON ( BUREAU) FOR THE DESI GN AND CONSTRUCTI ON OF THE SOURCE CONTROL AND
TREATMENT COMPONENTS OF THE SELECTED REMEDI AL ACTION.  IN TH' S MANNER, THE BUREAU W LL FUNCTI ON
IN A RCLE I DENTI CAL TO THAT OF THE U.S. CORPS OF ENG NEERS UNDER THE SUPERFUND PROGRAM AND W LL
OVERSEE AND MANACGE THE DESI GN AND CONSTRUCTI ON COF THE SELECTED REMEDI AL ACTION.  TH' S AGREEMENT
WLL BU LD UPON THE NATI ONAL | NTERAGENCY AGREEMENT BETWEEN EPA AND THE BUREAU FOR THE CLEANUP COF
NPL SI TES.
THE BUREAU W LL ASSI ST EPA' S CLEANUP EFFORTS BY SEEKI NG FUNDI NG FOR THE DESI GN AND CONSTRUCTI ON
OF THE WATER MANAGEMENT COVPONENTS OF THE SELECTED REMEDI AL ACTION.  EPA MAY NEED TO ADVANCE
TRUST FUND MONI ES TO THE BUREAU TO BEG N CERTAIN OF THESE ACTIVI TIES SO AS TO NOT | NTERRUPT THE
SI TE CLEANUP PROCESS. UNDER THE TERVB OF THE AGREEMENT, THE BUREAU W LL REI MBURSE EPA FOR THESE
ADVANCED MONI ES.
| MPLEMENTATI ON OF THE SELECTED ALTERNATI VE | S EXPECTED TO PROCEED UNDER A PHASED APPROACH, W TH
MONI TORI NG FOLLOW NG THE CONSTRUCTI ON OF EACH COVPONENT REMEDI AL ACTI ON ALTERNATIVE. THI'S WLL
ALLOW EPA TO FULLY DETERM NE THE EFFECTI VENESS OF EACH ALTERNATIVE. THE PHASED APPROACH W LL BE
| MPLEMENTED | N THE FOLLOW NG MANNER:
OPERABLE UNI T

. CAPPI NG ABOVE RI CHMOND OREBCODY
DESIGN - 6 MONTHS
CONSTRUCTI ON - 9 MONTHS (UNDER SUI TABLE WEATHER CONDI Tl ONS)

. SURFACE WATER DI VERSI ONS
DESI GN - 12 MONTHS
CONSTRUCTI ON - 18 MONTHS

. ENLARGEMENT OF SPRI NG CREEK DEBRI' S DAM
DESI GN - 18 MONTHS

CONSTRUCTI ON 18 MONTHS



(TH S COVPONENT W LL NOT BEG N RDY RA UNTIL ALL THE SOURCE CONTRCL, TREATMENT (| F NEEDED) AND
WATER MANAGEMENT COVPONENTS HAVE BEEN CONSTRUCTED AND MONI TORED FOR THEI R EFFECTI VENESS) .

. RI CHMOND HYDROGEOLOG C | NVESTI GATI ON

THE OBJECT OF THE I NVESTIGATION | S TO

1. I DENTI FY THE MAI N SOURCES OF | NFLOW AND AVMD TO THE UNDERGROUND M NE WORKI NGS;
2. DETERM NE THE VERTI CAL AND LATERAL DI STRI BUTI ON OF HYDRAULI C HEAD AND PERVEABI LI TY; AND
3. EVALUATE SLCPE STABI LI TY AND THE STRENGTH OF GEOLOA C MATERI AL.

THESE OBJECTI VES W LL BE ACCOVPLI SHED, | N PART, THROUGH A GROUNDWATER DRI LLI NG PROGRAM AND AN
ASSESSMENT AND SURVEY OF THE UNDERGRCUND M NE WORKI NGS.  THI' S | NVESTI GATI ON MAY | DENTI FY ANOTHER
FI LL MATERI AL OR SOURCE CONTROL MEASURES THAT MAY BE EQUALLY OR BETTER SUI TED FOR THE | RON
MOUNTAIN M NE SITE. SHOULD TH S BE THE CASE, REG ON | X WOULD PROPCSE TO EXPAND THE LDCC PI LOT
TEST DESCRI BED BELOW TO | NCLUDE AN EXAM NATI ON OF THESE ALTERNATI VES.

. PI LOT AND DEMONSTRATI ON TEST OF LOW DENSI TY CELLULAR CONCRETE
1. PI LOT TEST

THE OBJECTIVE OF THIS TEST IS TO DETERM NE THE PROPER FORMULATI ON OF LDCC TO W THSTAND ATTACK
AND CORRCSI ON FROM AMD.  THI'S WLL I NCLUDE A) LABORATORY TEST THAT WLL EXAM NE THE EFFECTS OF
ACI D ATTACK ON VARI QUS CEMENT AND ADDI Tl VES; B) ADHESI ON AND FRACTURE AND | NTERFACE LEACH TESTS
TO DETERM NE THE APPLI CABI LI TY OF LDCC TO AN ACI D ENVI RONMVENT; AND C) DETERM NATI ON OF THE
GEOTECHNI CAL AND HYDROLOG C CHARACTERI STI CS OF LDCC.

2. DEMONSTRATI ON TESTS

A SVALL- SCALE DEMONSTRATI ON TEST, AND PGSSI BLY A LARCGER- SCALE TEST, WLL BE CONDUCTED IN THE
UNDERGROUND M NE WORKI NGS; THI'S WLL REQU RE THE PARTI AL REHABI LI TATION CF THE R CHMOND ADI T.

IF A LARCER- SCALE TEST | S DEEMED NECESSARY, | T WLL, IN ALL LIKELI HOOD, BE CONDUCTED I N THE
LAWSON PORTAL; | N EFFECT, THI S TEST WLL SERVE AS THE FI RST PHASE OF THE | MPLEMENTATI ON OF LDCC.
THE FI NAL SCOPE AND COST OF THE GROUND WATER | NVESTI GATI ON AND THE LDCC PI LOT AND DEMONSTRATI ON
TEST ARE CURRENTLY I N THE PROCESS OF BEI NG FULLY DEVELCPED.

. | MPLEMENT PERI METER CONTROL AS NEEDED TO M NIM ZE DI RECT CONTACT THREAT.
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ATTACHVENT 2
STATE OF CALI FORNI A -- HEALTH AND WELFARE AGENCY DEPARTMENT OF HEALTH SERVI CES
SEPTEMBER 11, 1986

MR KEI TH TAKATA, CH EF

SUPERFUND PROGRAM BRANCH

TOXI CS AND WASTE MANAGEMENT DI VI SI ON
U. S. ENVI RONMVENTAL PROTECTI ON AGENCY
REG ON | X

215 FREMONT STREET

SAN FRANCI SCO, CA 94105

DEAR MR TAKATA:
COMMENTS ON THE DRAFT RECORD OF DECI SI ON FOR | RON MOUNTAIN M NE, AUGUST, 1986

THE DEPARTMENT OF HEALTH SERVI CES (DHS) HAS REVI EWED BOTH THE ENVI RONMENTAL PROTECTI ON AGENCY' S
(EPA) PUBLI C COMVENT FEASI BI LI TY STUDY ADDENDUM JULY 25, 1986 AND THE DRAFT RECORD OF DEC SI ON
(ROD), AUGUST, 1986 ON | RON MOUNTAIN M NE. THE FORMER REPORT |'S AN ADDENDUM TO THE EPA PUBLIC
COMMENT FEASI BI LI TY STUDY REPORT DATED AUGUST 2, 1985. DHS AGREES W TH THE GENERAL APPROACH AND
STRATEGY OF EPA' S RECOMVENDED REMEDI AL ACTI ON FCR | RON MOUNTAIN M NE AS QUTLINED I N THE DRAFT
ROD, BUT WE SUGGEST CHANGE, CLARI FI CATI ON OR DEFI NI TI ON ON SOME PO NTS.

THE STRATEGY CALLI NG FOR A PHASED | MPLEMENTATI ON OF SEVERAL CPERABLE UNITS IS I N THE BEST

I NTEREST OF THE STATE. WE UNDERSTAND THESE UNI TS TO BE: PARTI AL CAPPI NG OF CRACKED AND CAVED
GROUND AREAS ABOVE THE RI CHMOND OREBCDY; SURFACE WATER DI VERSI ON OF UPPER SPRI NG CREEK, SOUTH
FORK SPRI NG CREEK AND UPPER SLI CKROCK CREEK; AND ENLARGEMENT OF THE SPRI NG CREEK DEBRI S DAM

THE ROD SHOULD ALSO | NCLUDE PROVI SI ONS FOR ESTABLI SHI NG BASE LI NE DATA ON SURFACE WATER
MEASUREMENT AND SEDI MENT TRANSPCORT, IN ADDI TI ON TO THE MONI TORI NG PROGRAM ASSESSI NG THE | MPACT
OF EACH COVPONENT BEFCORE THE NEXT 1S | MPLEMENTED. FURTHER, A CLEARER DEFI NI TION OF THE AREAS TO
BE | NCLUDED | N THE PARTI AL CAPPI NG ALTERNATI VE | S NECESSARY.

VE SUPPORT EPA' S SELECTI ON OF THE COMBI NED ALTERNATI VE NUMBER NI NE (CA-9) BECAUSE CF | TS
PRESUVABLY LOWNER OPERATI ON AND MAI NTENANCE COSTS. WE FURTHER CONCUR THAT FI NAL COWM TMENT TO

I NJECTI ON OF LOW DENSI TY CELLULAR CONCRETE (LDCC) | NTO THE UNDERGROUND M NE WORKI NGS AS A SOURCE
CONTROL FOR ACI D M NE DRAI NAGE (AMD) BE RESERVED UNTIL THE RESULTS OF THE PILOT AND

DEMONSTRATI ON TESTS PROVE | TS FEASIBILITY. THE ROD S GROUND WATER | NVESTI GATI ON TO EVALUATE
LDCC | NJECTI ON SHOULD BE BROADENED TO | NCLUDE A HYDROGEOLOGQ C | NVESTI GATI ON OF FLOW PATHS I N THE
H GHLY FRACTURED ROCK ZONES.

WE RECOMVEND | MVEDI ATE | MPLEMENTATI ON OF OPERABLE UNI TS LOCATED ON OR UPSTREAM CF | RON MOUNTAI N
M NE PRCPERTY WH CH ARE UNAFFECTED BY THE RESULTS OF THE Pl LOT/ DEMONSTRATI ON TESTI NG OF THE
LDCC. WE REQUEST, HOWNEVER, A MORE DETAILED ANALYSI S OF THE COSTS TO THE STATE FOR

| MPLEMENTATI ON AND OPERATI ON AND MAI NTENANCE OF THESE UNI'TS. SPECI FI CALLY, WE NEED TO KNOW THE
STATE' S SHARE OF THESE COSTS FOR STATE FI SCAL YEARS 1986-87 AND 1987- 88.

EPA SHOULD SPECI FY | N THE ROD THAT ADDI TI ONAL REMEDI ES W LL BE | MPLEMENTED | F SI TE CLEAN- UP
OBJECTI VES ARE NOT MET BY THE PROPCSED PLANS CR | F | MPLEMENTATI ON OF THE PLANS CREATES A
CONDI TI ON OF | MM NENT ANDY OR SUBSTANTI AL ENDANGERMENT.



FI NALLY, THE PLANNI NG AND DESI GN OF THE CPERABLE UNI TS AND OF THE LDCC Pl LOT AND DEMONSTRATI ON
TESTS MUST | NCLUDE A DHS | NPUT, REVI EW AND APPROVAL PROCESS.

AVD AT | RON MOUNTAIN M NE POSES A SERI QUS ENVI RONVENTAL THREAT, AND WE LOOK FORWARD TO WORKI NG
W TH EPA TOMRDS A SOLUTI ON.  PLEASE DI RECT FUTURE COMMUNI CATI ON TO THE ATTENTI ON CF:

ANTHONY J. LANDIS, P.E., CH EF
SITE MTIGATION UNI T

NORTHERN CALI FORNI A SECTI ON
DEPARTMENT OF HEALTH SERVI CES
4250 POAER | NN RQAD
SACRAMENTO, CA 95826

I F YOUR STAFF HAVE ANY QUESTI ONS REGARDI NG THESE COMMENTS, PLEASE HAVE THEM CONTACT CANDACE A.
MCGAHAN OF OUR OFFI CE AT (916) 739-3998.

S| NCERELY,

JAMES T. ALLEN, PHD
CHI EF, NORTHERN CALI FORNI A SECTI ON

CC. MR WLLI AM CROCKS, RWQCB, SACRAMENTO
COUNTY OF SHASTA, DPW REDDI NG



ATTACHVENT 3

CALI FORNI A REG ONAL WATER QUALI TY CONTRCL BQARD
CENTRAL VALLEY REG ON

9 SEPTEMBER 1986

MR KEI TH TAKATA, CH EF
ENVI RONVENTAL PROTECTI ON AGENCY

SUPERFUND PROGRAMS BRANCH ( T-4)
TOXI C WASTE MANAGEMENT DI VI SI ON
215 FREMONT STREET

SAN FRANCI SCO, CA 94105

FI NAL COMMVENTS - REMEDI AL | NVESTI GATI OV FEASI Bl LI TY STUDY FOR | RON MOUNTAI N M NE

TH S LETTER CONTAI NS THE REG ONAL BOARD STAFF' S FI NAL COMVENTS AND RECOMVENDATI ONS REGARDI NG A
CERCLA CLEANUP PROGRAM AT | RON MOUNTAIN M NE. THESE COMVENTS AND RECOMVENDATI ONS ARE BASED ON
OUR REVI EW CF THE DECEMBER 1984 REMEDI AL | NVESTI GATI ON REPORT, THE AUGUST 1985 FEASI BI LI TY
STUDY, AND THE JULY 1986 FEASI Bl LI TY STUDY ADDENDUM

OUR OMN GOALS AND CBJECTI VES FOR AN ACI D M NE DRAI NAGE CONTROL PROGRAM AT | RON MOUNTAIN M NE ARE
AS FOLLONG:

1. | MPROVE WATER QUALI TY I N THE SACRAMENTO RI VER DONNSTREAM OF KESW CK DAM SO AS TO PROTECT
AQUATI C LI FE AND ELI M NATE POTENTI AL | MPACTS ON DOVESTI C WATER SUPPLIES I N TH' S PORTI ON CF
THE Rl VER

2. | MPROVE WATER QUALI TY I N LOAER KESW CK RESERVAO R AND THE SPRI NG CREEK WATERSHED TO RESTCORE

SOME MEASURE COF BENEFI CI AL USES | N THESE WATERS.

3. | MPLEMENT A M NE DRAI NAGE CONTRCL PROGRAM VWH CH PROVI DES ASSURANCE COF LONG TERM
EFFECTI VENESS W TH M NI MUM OPERATI NG AND VAl NTENANCE NEEDS. ( THE CONTRCL PROGRAM SHOULD
NOT BE DEPENDENT ON FUTURE WATER STCRAGE AND DI LUTI ON POLI CI ES, AND SHOULD CONSI DER THE
| NHERENT | NSTABI LI TY OF THE MOUNTAI N AREA.).

I N REVI EW NG COVBI NED ALTERNATI VES CA-1 THRQUGH CA-9, WEE BELI EVE THAT | MPLEMENTATI ON OF CA-9
WOULD MOST EFFECTI VELY ACHI EVE THE ABOVE- STATED GOALS. WE CONCUR W TH THE PHASED APPRQOACH TO

I MPLEMENTI NG CA-9. CAPPI NG OF THE GROUND SURFACE OVER THE RI CHMOND CRE BCDY SHOULD BE | NI TI ATED
AS SOON AS PCSSI BLE, AS SHOULD THE RECOMVENDED PI LOT STUDI ES NEEDED TO DETERM NE THE FEASI BI LI TY
OF USI NG LOWDENSI TY CELLULAR CONCRETE (LDCC).

WE SUPPCRT A REQUEST FOR FUNDI NG CF THE PRI NCl PLE WATER MANAGEMENT ACTI ONS; THE UPPER AND SCUTH
FORK SPRI NG CREEK DI VERSI ONS AND ENLARGEMENT OF THE SPRI NG CREEK DEBRIS DAM  THE DESI GN STUDI ES
FOR THESE FACI LI TI ES SHOULD PROCEED. HOWEVER, WE RECOMVEND THAT THE DI VERSI ON FAC LI TI ES ON
SOUTH FORK AND UPPER SPRI NG CREEK BE DESI GNED W TH THE CAPABI LI TY OF RELEASI NG WATER DOANSTREAM
TO CONTROL PH I N LOMER SPRI NG CREEK AND SPRI NG CREEK RESERVO R THE NEED FOR PH CONTRCL | N
SPRI NG CREEK RESERVO R W LL DEPEND ULTI MATELY ON THE SUCCESS OF THE SOURCE CONTRCL PROGRAM

W TH ADEQUATE SOURCE CONTRCL, I T MAY BE PGSSI BLE TO RAISE THE PH TO A LEVEL WH CH WOULD CAUSE
METAL PRECI PI TATI ON | N SPRI NG CREEK RESERVA R AS OPPCSED TO KESW CK RESERVAO R, WHERE METALS
CURRENTLY PRECI PI TATE. | N ADDI TI ON, ANY PLAN TO CONSTRUCT WATER STORAGE AND DI VERSI ON

FACI LI TIES FOR THE PURPCSE OF ADEQUATELY DI LUTI NG ACl D M NE DRAI NAGE WOULD BE | NADVI SABLE

W THOUT A LONG TERM AGREEMENT W TH THE BUREAU OF RECLANATI ON CONCERNI NG OPERATI ON OF THESE



FACI LI TIES I N CONJUNCTI ON W TH RELEASES FROM KESW CK AND SHASTA DAMS.

WE RECOMVEND THAT THE UPPER SLI CKROCK CREEK DI VERSI ON BE | NCLUDED I N THE | NI TI AL PHASE

| MPLEMENTATI ON ONLY | F I NI TI AL STUDI ES | NDI CATE THAT THE WASTE ROCK MATERI AL, WH CH PRESUVABLY
PRODUCES THE BI G SEEP DI SCHARGE, WLL NOT BE USED I N THE FORMJLATI ON OF THE LOW DENSI TY
CONCRETE.

TO SUMWARI ZE, WE RECOMMEND THAT THE SUPERFUND CLEANUP PROGRAM AT | RON MOUNTAIN M NE PROCCEED AS
FOLLOWE:

PHASE |
. SURFACE CAPPI NG OF THE GROUND OVERLYI NG THE RI CHMOND ORE BODY.
. PI LOT AND DEMONSTRATI ON STUDI ES ON THE FEASI BI LI TY OF LDCC.
. REQUEST FUNDI NG FOR WATER NMANAGEMENT ALTERNATI VES AND | NI TI AL DESI GN STUDI ES.
. EVALUATE WATER QUALI TY | MPACTS.
PHASE | |
. I MPLEMENT FI LLI NG OF THE UNDERGROUND WORKI NGS W TH LDCC | F PHASE | STUDI ES | NDI CATE
EFFECTI VENESS.
(R
. | MPLEMENT ALTERNATI VE SOURCE CONTROL, SUCH AS LI ME/ LI MESTONE OR OTHER TREATMENT OF
MAJOR PO NT SQURCES.
. EVALUATE WATER QUALI TY | MPACTS.
PHASE 1]
. COVPLETE WATER MANAGEMENT ALTERNATI VES (| F NEEDED) .
. EVALUATE WATER QUALI TY | MPACTS.

I'N CONCLUSI ON, VE W SH TO EXPRESS OUR APPRECI ATI ON FOR THE EFFORTS OF YOUR AGENCY AND CH2M HI LL
I' N COMPLETI NG THE REMEDI AL | NVESTI GATI QV FEASI BI LI TY STUDY AND HELPI NG TO RESCLVE TH S
LONG- STANDI NG WATER QUALI TY PROBLEM

WLLIAM H  CROOKS
EXECUTI VE OFFI CER

CC. U S. BUREAU OF RECLANATI ON, SACRAMENTO

DEPARTMENT CF FI SH AND GAME, REG ON |, REDDI NG

DEPARTMENT COF HEALTH SERVI CES, SACRAMENTO

WATER RESOURCES CONTROL BOARD, DI VI SI ON OF WATER QUALI TY, SACRAMENTO
CH2M HI LL, REDDI NG



#RS
RESPONSI VENESS SUMVARY

I RON MOUNTAIN M NE SI TE
REDDI NG CALI FORNI A

AUGUST 1986
| NTRODUCTI ON

THE PURPCSE OF THI S RESPONSI VENESS SUMVARY |'S TO DOCUMENT THE FOLLOW NG | TEMS FOR THE PUBLI C
RECORD: (1) THE CONCERNS AND | SSUES RAI SED BY PRI VATE Cl TI ZENS AND GOVERNMENTAL AGENCI ES DURI NG
THE REMEDI AL PLANNI NG PROCESS, (2) COWWENTS AND QUESTI ONS RAI SED DURI NG THE PUBLI C COMMENT

PERI OD ON THE FEASI BI LI TY STUDY, AND (3) THE RESPONSE OF EPA TO THESE COMMENTS AND CONCERNS.

COVMMUNI TY RELATI ONS ACTI VI TI ES

THE FOLLOW NG COVMUNI TY RELATI ONS ACTI VI TI ES WERE UNDERTAKEN TO | NFORM | NTERESTED PARTI ES AND
SCLIC T THEI R COMVENTS THROUGHOUT THE REMEDI AL | NVESTI GATI ON (RI') AND FEASI BI LI TY STUDY (FS):

. COVMMUNI TY RELATI ONS PLAN. | NTERVI EWs WERE CONDUCTED W TH LOCAL AND STATE AGENCI ES,
ELECTED OFFI G ALS, AND | NTERESTED ORGANI ZATI ONS | N AUGUST 1983. THE CONCERNS AND
I NFORVATI ON NEEDS | DENTI FI ED DURI NG THE | NTERVI EW6 WERE USED TO DESI GN A COMMUNI TY
RELATI ONS PLAN FOR THE SI TE.

. I NFORVATI ON REPCSI TORI ES. | NFORVATI ON REPCSI TORI ES WERE ESTABLI SHED AT THE SHASTA COUNTY
LI BRARY AND THE CALI FORNI A REG ONAL WATER QUALI TY CONTROL BOARD OFFI CE I N REDDI NG COPI ES
OF RELEVANT TECHNI CAL REPORTS AND OTHER WRI TTEN MATERI ALS WERE AVAI LABLE FOR PUBLI C REVI EW
AT THESE LOCATI ONS.

. FACT SHEETS. FACT SHEETS WERE DI STRI BUTED TO THE PRQJECT MAILING LIST IN APRIL 1984,
JANUARY 1985, AUGUST 1985, AND JULY 1986. THE FACT SHEETS PROVI DED UPDATED | NFORVATI ON
ABOQUT THE ACTIVITIES, SCHEDULE, AND FINDINGS OF THE RI/FS.

. PUBLI C COMWWENT PER OD AND PUBLI C MEETING A 3-WEEK PUBLI C COMMENT PERI CD FOR THE AUGUST 5
PUBLI C COMMVENT FEASI Bl LI TY STUDY REPORT WAS HELD FROM AUGUST 2 TO 23, 1985. A PUBLIC
MEETI NG TO DI SCUSS THE FS WAS HELD ON AUGUST 15, 1985. THE PUBLI C COMVENT PERI CD AND
MEETI NG WERE ANNOUNCED | N THE AUGUST 1985 FACT SHEET AND I N DI SPLAY ADVERTI SEMENTS PLACED
I N THE SACRAMENTO BEE ON JULY 19, 1985, AND THE RECORD SEARCHLI GHT (REDDI NG ON JULY 20
AND AUGUST 10, 1985. APPROXI MATELY 40 C TI ZENS PLUS REPRESENTATI VES FROM LOCAL, STATE, AND
FEDERAL AGENCI ES ATTENDED THE PUBLI C MEETI NG

. PUBLI C COWENT PER OD. A 3-WEEK PUBLI C COMVENT PERI OD FOR THE PUBLI C COMVENT FEASI Bl LI TY
STUDY ADDENDUM (SUBM TTED JULY 25, 1986) WAS HELD. THE PUBLI C COMMENT PERI CD WAS
ANNCUNCED | N THE JULY 1986 FACT SHEET AND | N DI SPLAY ADVERTI SEMENTS PLACED I N THE
SACRAMENTO BEE AND THE RECORD SEARCHLI GHT (REDDING ON JULY 8, 1986.

. PRESS RELEASE. A PRESS RELEASE WAS | SSUED ON AUGUST 30, 1985, TO ANNCUNCE THE
AVAI LABI LI TY OF THE FI NAL REMEDI AL | NVESTI GATI ON REPCRT.

CONCERNS RAI SED PRI CR TO THE FEASI BI LI TY STUDY COMMENT PER OD

A NUMBER OF CONCERNS WERE RAI SED DURI NG THE | NTERVI EWs HELD FCR THE COVMUNI TY RELATI ONS PLAN I N
AUGUST 1983. THE REG ONAL WATER QUALI TY CONTROL BOARD ( RWQXCB) HAS ALSO RECEI VED | NQUI RI ES AND



CONCERNS AT MEETI NGS AND | N TELEPHONE CONVERSATI ONS SINCE | TS | NVOLVEMENT WTH THE SI TE
BEG NNING I N 1976. THESE COMMENTS AND CONCERNS ARE SUMVARI ZED BELOW

. I MPACTS ON FI SHERIES AND TOURI SM  THE NEGATI VE | MPACT OF ACI D M NE DRAI NAGE ON
SPORTS AND COMMERCI AL FI SHERI ES, TOURISM AND THE ENVI RONMVENT | N GENERAL WAS THE
MAJOR CONCERN EXPRESSED BY RESOURCE AGENCI ES, LOCAL GOVERNMENT, SPORTS Fl SH NG
GROUPS, TOURI ST- RELATED BUSI NESSES, COMMERCI AL FI SHI NG GROUPS, AND THE LEAGUE COF
WOMVEN VOTERS.
. DRI NKI NG WATER QUALI TY. BECAUSE THE CI TY OF REDDI NG WATER SUPPLY HAS NOT BEEN
AFFECTED TO DATE BY ACID M NE DRAI NAGE, DRI NKI NG WATER QUALI TY HAS NOT BEEN A MAJOR
PUBLI C | SSUE. HOWEVER, THE RWQXCB HAS RECElI VED SEVERAL | NQUI RI ES ABQUT DRI NKI NG
WATER QUALI TY SINCE I TS | NVOLVEMENT W TH THE SI TE.
. GROUNDWATER QUALITY. TWO RESI DENTS W TH WELLS LOCATED ON PROPERTY DOMNSTREAM CF THE
SI TE HAVE APPEARED AT RWQCB MEETI NGS AND HAVE CALLED RWXB STAFF ON A FEW OCCASI ONS
TO | NQUI RE ABOUT | RON MOUNTAIN M NE ACTI VI Tl ES.
. FUNDI NG OF SITE CLEANUP. LOCAL COFFI CI ALS REPORTED RECEI VING A FEW I NQUI RI ES ABQUT
VHY | RON MOUNTAIN M NE, INC., IS NOT PAYI NG FOR SI TE CLEANUP. THERE WAS CONCERN
THAT TAXPAYERS' MONEY WAS BEI NG SPENT TO SOLVE A PROBLEM CREATED BY A POTENTI ALLY
RESPONSI BLE PARTY.
CONCERNS RAI SED DURI NG THE FEASI BI LI TY STUDY COMMENT PERI CD
THE CONCERNS RAI SED DURI NG COMVENT PERI DS ARE SEPARATED | NTO TWD GROUPS IN THI S SUMVARY:

1. PUBLI C COMMVENTS RAI SED DURI NG THE REVI EW PERI CD OF THE AUGUST 5, 1985, PUBLI C COMVENT
FEASI BI LI TY STUDY

2. PUBLI C COMMENTS RAI SED DURI NG THE REVI EWPERI CD OF THE JULY 25, 1986, PUBLI C COMVENT
FEASI BI LI TY STUDY ADDENDUM

PUBLI C COMMENTS ON AUGUST 2, 1985, PUBLIC COMVENT FEASI BI LI TY STUDY

El GHTEEN | NDI VI DUALS, ORGANI ZATI ONS, AND AGENCI ES SUBM TTED COMMENTS ON THE FEASI BI LI TY STUDY AT
THE PUBLI C MEETI NG ON AUGUST 15, | N WRI TI NG DURI NG THE PUBLI C COMVENT PERI OD, OR BOTH. THE
FOLLON NG LI ST | NCLUDES THE NAMES OF THE COMMVENTORS, THEI R AFFI LI ATI ON, WHETHER THEI R COMMENTS
WERE CRAL OR WRI TTEN, AND THE MANNER | N WH CH THEI R COMMENTS ARE | DENTI FI ED I N TH S REPCRT.
AUGUST 2, 1985 FS -- LIST OF COMMENTCRS

BRUCE BOYER, | MM CONSULTANT (PUBLIC MEETI NG AND WRI TTEN), BOYER

CALI FORNI A Al R RESQURCES CONTROL BQOARD, AIR

CALI FORNI A DEPARTMENT OF FI SH AND GAME ( PUBLI C MEETI NG AND WRI TTEN), CDFG

CALI FORNI A DEPARTMENT COF FOOD & AGRI CULTURE, AGRI CULTURE

CALI FORNI A REG ONAL WATER QUALI TY CONTROL BQARD ( REDDI NG) (PUBLIC MEETI NG, RWXCB

CH CO FLY FI SH NG CLUB (WRI TTEN), CHI QO FLY FI SHERS



GARY COLLIER, CI Tl ZEN (PUBLI C MEETING, COLLIER

DAVY MCKEE CORPORATI ON ( PUBLI C MEETI NG AND WRI TTEN), DAVY MCOKEE- MORGAN, DAVY NMCKEE- TURK
I RON MOUNTAIN M NES, INC., (PUBLIC NMEETING AND WRI TTEN), | MM - ARVAN, | MM - FOSTER
ARTHUR KATZAKI AN, JR, CI TIZEN (WRI TTEN), KATZAKI AN

DANIEL C. MCLEAN, | MM METALLURG CAL OONSULTANT (PUBLI C MEETI NG AND WRI TTEN), MCLEAN
ROBERT S. MLLER O TIZEN (PUBLI C MEETI NG AND WRI TTEN), M LLER

ORW G NCR, CI TI ZEN (PUBLI C MEETING), NOR

ANETTE AND BCB RARDI N, CI TI ZENS (PUBLI C MEETI NG AND WRI TTEN), RARDI N

THE RESOURCES AGENCY OF CALI FORNI A, DEPARTMENT OF CONSERVATION - DI VI SION OF ADM NI STRATI ON,
CONSERVATI ON

STANLEY E. RCSS, CTIZEN (PUBLIC MEETING, ROSS

SHASTA CASCADE WONDERLAND ASSOCI ATI ON ( PUBLI C MEETI NG, SHASTA CASCADE

Bl LL SIEMERING C Tl ZEN (PUBLI C MEETI NG, SIEMERI NG

STAUFFER CHEM CAL COMPANY ( PUBLI C MEETI NG AND WRI TTEN), STAUFFER

U S FISH AND WLDLI FE SERVI CE (WRI TTEN), FW8

CHARLI E WLSON, C TIZEN (PUBLI C MEETING, W LSON.

MOST OF THE COMVENTS ARE FROM PECPLE CURRENTLY OR PREVI QUSLY ASSOCI ATED W TH | RON MOUNTAI N

M NES, INC., OR PREVIQUS OMNERS CF THE M NE. MANY OF THE COMMENTERS RAI SED SI M LAR QUESTI ONS
AND CONCERNS REGARDI NG THE FEASI BI LI TY STUDY REPORT. FOR THI S REASQN, THE COMMENTS WERE
PARAPHRASED AND SUMVARI ZED UNDER CATEGCRI ES. EVERY ATTEMPT WAS MADE TO ACCURATELY PARAPHRASE

COMMENTS AND RESPOND TO ALL COMVENTS THAT REQUI RED A RESPONSE.

THE COMMVENTS AND RESPONSES TO THEM ARE GROUPED | NTO THE FOLLOWN NG CATEGCRI ES:

1. GENERAL COWMENTS ON FEASI Bl LI TY STUDY REPORT

2. STUDY FI NDI NGS AND METHODOLOGY

3. FI SHKI LL METHODOLOGY AND RESULTS

4. ENVI RONVENTAL AND PUBLI C HEALTH HAZARDS

5. NEED FOR REMEDI AL ACTI ON

6. OOSTS OF REMEDI AL ACTI ON

7. TI MEFRAVE FOR | MPLEMENTI NG REMEDI AL ACTI ON

8. LI ABI LI TY FOR | RON MOUNTAI N M NE PROBLENMS

9. PLACEMENT OF | RON MOUNTAIN M NE ON NATI ONAL PRI ORI TI ES LI ST
10. AVAI LABI LI TY OF R AND FS REPORTS/ PUBLI C COWENT PERI OD
11. TECHNI CAL | NPUT AND REVI EW OF RI/FS

12. MM PROPCSAL

13. OTHER REMEDI AL ACTI ON ALTERNATI VES

14. PREFERRED REMEDI AL ACTI ON

15. OTHER CONCERNS (M SCELLANEQUS) .



CATEGORY 1 -- CGENERAL COMMVENTS ON FEASI BI LI TY STUDY REPORT
COMMENT 1-1

FI VE COMWENTERS (1 MM - ARVAN, STAUFFER, BOYER, MCLEAN, M LLER) COMMENTED THAT THE FEASI BI LI TY
STUDY REPCRT |'S Bl ASED AGAI NST | MM ANDY OR TECHNI CALLY | NADEQUATE TO RESPONSI BLY EVALUATE THE
REASONABLENESS OR EFFECTI VENESS OF THE POTENTI AL REMEDI AL ALTERNATI VES. ONE COMVENTOR
(STAUFFER) QUESTI ONED THE ACCURACY OF THE COST COWPARI SONS THAT WERE PRESENTED.

RESPONSE TO COMVENT 1-1

EPA BELI EVES THAT SUFFI Cl ENT | NFORVATI ON AND DATA WERE AVAI LABLE THRQUGH PAST STATE SAMPLI NG AND
EPA' S REMEDI AL | NVESTI GATI ON TO PROVI DE A RELATI VE COVPARI SON COF THE EFFECTI VENESS OF REMVEDI AL
ACTI ON ALTERNATI VES AS PRESENTED I N THE FEASI Bl LI TY STUDY REPORT. THE REPORT |'S NOT | NTENDED TO
DRAW CONCLUSI ONS ABOQUT THE COST- EFFECTI VE REMEDY, BUT TO PROVI DE EPA WTH A FULL RANGE CF
ALTERNATI VES FROM WHI CH TO SELECT AN APPROPRI ATE REMEDY. WE BELI EVE THE REPORT PRESENTS AN

UNBI ASED EVALUATI ON OF THE | MM ALTERNATI VE. EPA HAS ALSO STATED I TS W LLI NGNESS TO CONSI DER
THE | MM ALTERNATI VE TO THE EXTENT THAT | MM CAN PROVI DE SPECI FI C TECHNI CAL AND FI NANCI AL
ASSURANCES.

EPA IS CONFI DENT THAT THE FEASI BI LI TY LEVEL COST ESTI MATES WLL FALL WTH N A -30 TO +50 PERCENT
ACCURACY RANGE.

COMMVENTS CONCERNI NG SPECI FI C TECHNI CAL ASPECTS OF THE FEASI Bl LI TY STUDY REPORT ARE RESPONDED TO
UNDER THE APPRCPRI ATE CATEGORI ES OF THI S RESPONSI VENESS SUMVARY.

COWMVENT 1-2 (1 MV - ARVAN)

THOUSANDS OF DOLLARS OF SUPERFUND MONEY WAS NEEDLESSLY SPENT OR LOST THROUGH LOST OR DESTROYED
EQUI PMENT; TWO AND THREE ENG NEERS RI DI NG AROUND TO DO ONE ENG NEER S DUTY, SUCH AS SAMPLI NG
WATER CR SUPERVI SI NG CONSTRUCTI ON PROGRESS; LACK OF ENG NEERI NG AND | NAPPROPRI ATE DESI GN,

CAUSI NG LCSS OF MAN- HOURS WH LE THE SUBCONTRACTCRS WERE WAI TI NG FOR REVI SED PLANS; LOSS OF

ADDI TI ONAL HUNDREDS OF MANHOURS WH LE SUBCONTRACTORS WERE WAI TI NG FOR MATERI ALS TO BE DELI VERED,
DUPLI CATI ON OF EFFORTS AND COSTS I N HAVI NG TO REPLACE PREVI QUS CONSTRUCTI QN, ETC. EPA WAS MADE
AWARE CF TH S PROBLEM BUT APPARENTLY WAS NOT | NTERESTED AND |'S NOW DEFENDI NG CH2ZM HI LL' S
WORKVANSHI P AND FEASI BI LI TY STUDY AS SATI SFACTORY AND ACCURATE.

RESPONSE TO COMVENT 1- 2

THE DESI GN AND | NSTALLATI ON OF FLOW MEASURI NG STATI ONS AT THE FI VE MAJOR SOURCES AND AT THREE
STATI ONS ON SPRI NG CREEK WERE SUBCONTRACTED TO ANOTHER FIRM  THI'S FI RM TRANSPCORTED | TS O/WN
RENTAL EQUI PMENT AND MATERI ALS TO THE SITE AS | T WAS REQUI RED. TO QUR KNOALEDGE, NO MAJCOR TI ME
LOSSES WERE EXPERI ENCED. THI' S PORTI ON OF THE PRQJECT WAS COVPLETED WTHI N THE ORI G NALLY

ESTI VATED COCST.

THE SUBCONTRACTOR WAS G VEN THE ACI DI C CHARACTERI STI CS OF THE M NE DRAI NAGE, AND CHOSE TO USE
GALVANI ZED STI LLI NG WELLS. DUE TO ACI D ATTACK, THE STI LLI NG WELLS WERE REPLACED W TH PLASTI C
Pl PE AT THREE OF THE SI TES.

THE ONLY EQUI PMENT THAT WAS LOST DURI NG THE STUDY WAS A VELCCI TY METER.  THI'S WAS NOT CHARGED TO
THE PRQIECT.

WATER SAMPLI NG BED MEASUREMENTS, AND FLOW MEASUREMENTS WERE TAKEN BY AN ENVI RONVENTAL SCI ENTI ST
AND A TECHNI G AN.  THESE TWD PECPLE WERE REQUI RED TO REDUCE THE TI ME REQUI RED FOR THI S WORK SO



THAT MEASUREMENTS FOR ALL SI TES COULD BE ACCOWPLI SHED WTH N A 1- DAY PERI CD DURI NG A G VEN
SAMPLI NG PERI GD. ALL EXPENDI TURES BY EPA WERE NOT | NCONSI STENT W TH THE NCP.

COWMENT 1-3 (BOYER)

VWHY DIDN' T CH2M HI LL DEFEND | TS FEASI Bl LI TY STUDY AT THE PUBLI C MEETI NG WHEN ATTACKED BY
I NDI VI DUALS WHO PO NTED TO OBVI QUS M STAKES | N THE REPORT?

RESPONSE TO COMVENT 1- 3

THE PURPCSE OF THE PUBLIC MEETING | S TO ALLOW THE GENERAL PUBLI C AN OPPORTUNI TY TO ASK QUESTI ONS
AND MAKE COMMVENTS REGARDI NG THE RESULTS OF THE FEASI BI LI TY STUDY. EPA' S CONTRACTOR THAT
CONDUCTS THE STUDY, IN TH'S CASE CH2M HI LL, IS INVI TED TO THE MEETI NG TO HELP EPA ANSVER

QUESTI ONS REGARDI NG THE STUDY. THEY PROVI DED THAT SERVI CE AT THE AUGUST 15 MEETING ONCE THE
QUESTI ONS AND ANSWER PERIOD | S OVER, THE MEETING I S CPEN TO PUBLI C COMWENTS. EPA' S CONTRACTOR
ASSI STS EPA | N RESPONDI NG TO PUBLI C COMVENTS DURI NG PREPARATI ON OF THE RESPONSI VENESS SUMVARY,
NOT DURI NG THE PUBLI C MEETI NG

COWMENT 1-4 ( MCLEAN)

THE FEASI Bl LI TY STUDY REPCORT | S H GHLY BI ASED TOMRD JUSTI FYI NG | MM S PLACEMENT ON THE NATI ONAL
PRI ORI TI ES LI ST.

RESPONSE TO COMVENT 1-4

EPA WOULD LI KE TO CLARI FY THAT THE PURPCSE OF THE FEASI BI LI TY STUDY IS TO DEVELCOP AND EVALUATE
REMEDI AL ACTI ON ALTERNATI VES FOR SITES LISTED ON THE NPL. I T IS NOT CONDUCTED FOR THE PURPCSE
OF PLACING A SITE ON THE NPL. (SEE ALSO CATECORY 9 FOR FURTHER RESPONSE TO THIS I SSUE.). THE
FINDINGS OF EPA'S R SUPPORT THE DATA AND | NFCRVATI ON USED BY THE STATE I N APPLYI NG THE HAZARD
RANKI NG SCORING TO THE IMM SITE. THI S IS A FURTHER | NDI CATI ON THAT THE HAZARD RANKI NG SCORI NG
WAS PRCPERLY USED TO EVALUATE THE | MM SI TE. EPA W SHES TO RESTATE THAT THE NATURE AND EXTENT OF
THE | MM PROBLEM JUSTI FI ES | TS PLACEMENT ON THE NPL.

COWMENT 1-5 ( CONSERVATI ON)

THE DEPARTMENT OF CONSERVATI ON |'S VI TALLY CONCERNED W TH M NI NG ACTI VI TY, M NERAL RESOURCE
CONSERVATI ON AND DEVELOPMENT, AND THE RECLAMVATI ON OF M NED LANDS THROUGHOUT THE STATE.  ANY
PROPOSED PLAN OR REGULATI ON THAT M GHT AFFECT M NERAL RESOURCES, SPECI FI CALLY OR IN GENERAL, IS
OF GREAT | NTEREST TO US.

RESPONSE TO COWMVENT 1-5

NO RESPONSE REQUI RED.

CATEGORY 2 -- STUDY FI NDI NGS AND METHODOLOGY

COWMENT 2- 1

THREE COMMVENTERS (BOYER | MM - ARVAN, M LLER) QUESTI ONED THE VALI DI TY OF THE DATA COLLECTI ON AND

PRESENTATI ON ON TABLES 2-4 AND/OR 2-6 OF THE FEASIBI LI TY STUDY REPORT. THEY STATED THE
FOLLOW NG PO NTS:



. THE TABLES SHOW ASSAYS OF SCLUBLE CONCENTRATI ONS H GHER THAN THE TOTAL
CONCENTRATI ONS OF THE SAME M NERAL. I T IS FOOTNOTED THAT THERE ARE NO | DENTI FI ABLE
REASONS FOR THESE DI FFERENCES. I T IS OBVI QUS THAT ERRORS WERE MADE SOMVEPLACE | N THE
PROCESS, LABCRATORY TECHNI QUE, CALCULATIONS, OR SAMPLING HOWEVER, THERE WAS NO
ATTEMPT TO ELI M NATE THE ERRONECQUS DATA FROM USE.

. EVEN THOUGH SAMPLES WERE TAKEN AND THE HEAVY METALS OR THE NEGATI VE ENVI RONVENTAL
ATTRI BUTES WERE ANALYZED AND FOUND TO BE BEYOND THE LIM TS OF DETECTI ON, THESE
SAMPLES WERE NOT | NCLUDED. ELI M NATI ON OF THESE " NON- DETECTABLE" ASSAYS CHANGES THE
RESULTI NG AVERAGES AND PRESENTS AN ERRONECUS REPORT.

. THE STATI STI CAL | NACCURACY OF THESE TABLES BRI NGS | NTO QUESTI ON THE VALI DI TY OF DATA
COLLECTI ON AND ANALYSI S THROUGHOUT THE REST OF THE REPORT. THESE TABLES AND ANY
OTHER SECTI ONS OF THE REPORT | MPACTED BY THEM SHCOULD BE DI SREGARDED.

. THE 1 NCLUSI ON OF THESE ERRONEQUS DATA REPRESENTS PURPCOSEFUL " STATI STI CAL CHEATI NG'
AND AN | NTENTI ONAL BI AS AGAI NST | MM .

. DCES EPA WANT TO STAKE | TS REPUTATI ON ON THE FI RM THAT PREPARED THESE TABLES? TH S
SAME FI RM ALSO FOUND LOW LEVELS OF CADM UM I N SHASTA LAKE AND HI GHER LEVELS IN
KESW CK.

RESPONSE TO COMVENT 2-1

ALL DATA COLLECTED FOLLOWED ESTABLI SHED EPA QUALI TY ASSURANCE/ QUALI TY CONTROL PROCEDURES TO
VERI FY THE VALI DI TY OF THE DATA. | N ADDI TI ON, | ON BALANCES WERE PERFORMED ON SAMPLES FOR VWH CH
SUFFI CI ENT DATA WERE OBTAI NED TO CONFI RM THE DATA.

FOR SOME ANALYSES, REPORTED SOLUBLE CONCENTRATI ONS EXCEEDED THE TOTAL CONCENTRATI ONS AS WAS

PO NTED QUT | N FOOTNOTES TO THE TABLES. FI ELD BLANKS PROCESSED I N THE SAME MANNER AS THE
SAMPLES DI D NOT | DENTI FY CONTAM NATI ON DURI NG FI ELD HANDLI NG THE DI FFERENCE BETWEEN TOTAL AND
SOLUBLE CONCENTRATI ONS MAY HAVE BEEN DEPI CTI NG THE STANDARD DEVI ATI ON OF THE ANALYSI S AT THE
LONER CONCENTRATI ONS.

THE COVPLETE DATA WH CH WERE SUMVARI ZED | N TABLE 2-6 OF THE FEASI Bl LI TY STUDY REPCRT ARE
PRESENTED I N THE REMEDI AL | NVESTI GATI ON REPCRT. THESE DATA COULD BE SUMVARI ZED AND PRESENTED
El THER AS RANGES OR AS AVERAGES. FOR SI MPLI FI CATI ON, THE AVERACGE OF DETECTABLE VALUES WAS
PRESENTED AND | DENTI FI ED I N A FOOTNOTE TO THE TABLE SO THAT THE READER WAS ALERTED TO HOW THE
DATA WERE PRESENTED. THERE WAS NO I NTENT TO HDE TH'S. ANYONE READI NG THE REPORT CAN REFER TO
THE TOTAL DATA PRESENTED IN THE RI REPORT SHOULD THEY W SH TO ANALYZE THE DATA FOR THEMSELVES.

DATA PRESENTED | N TABLE 2-6 FOR THE SACRAMENTO R VER BELOW KESW CK DAM REPRESENT BOTH A

"NO- SPI LL" CONDI TI ON FROM SPRI NG CREEK DEBRI S DAM ( FEBRUARY 2, 1984 THROUGH JUNE 28, 1984) AND
"SPILL" CONDI TIONS | N JANUARY 1978, JANUARY 1983, AND MARCH 1983. AS WOULD BE EXPECTED, THE
CONCENTRATI ONS OF METALS DURI NG SPI LL CONDI TI ONS WAS MUCH GREATER THAN THOSE MEASURED DURI NG
NO- SPI LL CONDI TI ONS, DUE TO LOWER DI LUTI ON OF ACI D M NE DRAI NAGE I N THE SACRAMENTO RI VER DURI NG
SPI LL CONDI TI ONS.

COWENT 2-2 (BOYER)

AT THE PUBLI C HEARI NG THE WATER BOARD M NM ZED THE ROLE OF 19 OTHER M NES | N THE WEST AND EAST
SHASTA M NI NG DI STRI CTS W TH STATEMENTS LI KE "OVER 90 PERCENT OF THE ACI D M NE DRAI NAGE COVES
FROM SPRING CREEK.". THIS IS NOT TRUE, AS SURVEI LLANCE OF THE M NES | N THE EAST SHASTA DI STRI CT
IS POOR TH S IS BROUGHT OQJT ON PACE 9 COF THE U. S. GEOLOG CAL SURVEY 78-32, MAY 1978. LEVELS



OF ZI NC AND CADM UM FROM THESE M NES ARE HI GH.  SULFATE | ON CAN BE USED AS A MARKER FOR THE
TOTAL LOAD OF ACI D M NE DRAI NAGE ENTERI NG THE SACRAMENTO RI VER.  HEAVY METALS ENTER THE

RECEI VI NG WATERS AS SULFATES. ON DI LUTI ON W TH WATER OF HI GHER PH AND AVPLE BUFFERI NG STRENGTH,
THE HEAVY METALS ARE PRECI Pl TATED, LEAVI NG THE SULFATE I ON I N THE WATER ~ USI NG SULFATE | ON AS A
MARKER AND ACCORDI NG TO FI SH AND GAME AND CENTRAL VALLEY WATER QUALI TY CONTROL BOARD STAFFS OWN
ANALYSI S AND TABLES, SPRING CREEK IS SHOMNN TO BE DELI VERI NG LESS THAN 11 PERCENT OF THE TOTAL
ACI D M NE DRAI NAGE | N SACRAMENTO RI VER WATER ( TABLE 2-6), AND | N ANOTHER OF THEI R CHARTS, LESS
THAN 23 PERCENT OF THE TOTAL ACI D M NE DRAI NAGE | N THE WATER

RESPONSE TO COMVENT 2- 2

OTHER M NES I N THE WEST AND EAST SHASTA M NI NG DI STRI CTS HAVE BEEN EXTENSI VELY MONI TORED BY THE
REG ONAL WATER QUALI TY CONTROL BQOARD FOR A NUMBER OF YEARS. SEVERAL HAVE BEEN | SSUED DI SCHARCGE
REQUI REMENTS W TH PROGRAVS AND SCHEDULES FOR CLEANUP ACTION.  SEVERAL CF THESE M NES DO

DI SCHARCGE HI GH CONCENTRATI ONS OF CU, ZN, CD UPSTREAM OF | RON MOUNTAIN M NE.  MONI TORI NG STUDI ES
SHOW THAT THE | MPACTS OF THESE DI SCHARGES ARE LOCALI ZED, AND THE METAL CONCENTRATI ONS ARE

DI LUTED BY THE 4 M LLI ON-PLUS ACRE- FEET OF WATER | N SHASTA LAKE (THE RECEI VI NG WATER BCDY | NTO
WH CH THESE DI SCHARGES ENTER). NUMERQUS SAMPLI NG EFFORTS, | NCLUDI NG THOSE | N THE EPA REMEDI AL

I NVESTI GATI ON, HAVE SHOWN THAT METAL CONCENTRATI ONS BELOW SHASTA DAM ( DOWNSTREAM FROM THE OTHER
M NES BUT UPSTREAM FROM THE | RON MOUNTAI N M NE DI SCHARCGE) ARE SAFE FOR AQUATIC LIFE. TOXIC
CONCENTRATI ONS OF HEAVY METALS | N THE SACRAMENTO RI VER OCCUR ONLY AFTER THE ADDI TI ON OF DRAI NAGE
FROM | RON MOUNTAIN M NE VI A SPRI NG CREEK.

COWMVENT 2-3 (DAVY MCKEE- TURK)

THE GOAL OF ADEQUATELY PROTECTI NG AQUATI C LI FE I N THE SACRAMENTO R VER BELOW KESW CK DAM FROM
RELEASES OF ACI D M NE DRAI NAGE M GRATI NG FROM THE SI TE DOES NOT MEAN THAT THE PO NT OF

COVPLI ANCE SHOULD BE LOCATED | N AN AREA WHERE | MM COULD BE ADVERSELY AFFECTED BY CONDI TI ONS

ARI SI NG FROM OPERATI ONS AND AREAS NOT UNDER THEI R CONTRCL. DAVY MCKEE RECOMMVENDS THAT THE PO NT
OF COWVPLI ANCE BE LOCATED AT A PO NT UNDER THE CONTROL OF | MM AND THAT THE CRI TERI A FOR

COVPLI ANCE BE ADJUSTED TO ALLOW FOR DOANSTREAM DI LUTI ON

RESPONSE TO COMVENT 2- 3

EPA AND THE STATE BELI EVE THAT BELOW KESW CK DAM | S THE APPROPRI ATE LOCATI ON TO ESTABLI SH THE
PO NT OF COWPLI ANCE FOR A FEDERALLY FUNDED REMEDI AL ACTION.  SHOULD THE | MM PRQIECT BE ALLOWED
TO GO FORWARD I N LI EU OF THE EPA PROGRAM THE WATER QUALI TY STANDARDS THAT WOULD NEED TO BE MET
AT THE PO NT OF COVPLI ANCE WOULD ALSO HAVE TO BE MET I N | MMEDI ATE RECEI VI NG WATERS. THESE AREAS
WOULD, | N EFFECT, BE UNDER IMM'S CONTROL AS DAVY MCKEE HAS SUGGESTED.  MEETI NG WATER QUALI TY
STANDARDS | N | MVEDI ATE RECEI VI NG WATERS SHOULD ENSURE THAT WATER QUALI TY STANDARDS BELOW KESW CK
DAM WLL BE MET. FLOAS ABOVE THE SPRI NG CREEK CONFLUENCE W TH THE SACRAMENTO R VER ARE

RELATI VELY CLEAN. | N ADDI TI ON, COWPLI ANCE CAN BE CHECKED W TH A DI RECT MEASUREMENT AT THI S

PO NT. |F THE PO NT OF COVPLI ANCE WERE MOVED ABOVE SPRI NG CREEK RESERVA R, COWPUTATI ONS WOULD
HAVE TO BE MADE REGULARLY TO PREDI CT THE EFFECT OF | RON MOUNTAI N M NE RELEASES AS THEY PASS
THROUGH SPRI NG CREEK RESERVA R, KESW CK RESERVAO R, AND AS THEY BECOVE DI LUTED W TH VARI ABLE
FLOANS FROM SHASTA DAM

COWMVENT 2-4 (1 MV - ARVAN)

IN CH2M HI LL' S FEASI Bl LI TY STUDY REPCRT, THERE ARE NO DATA ON THE PYRI TE TAI LI NG Pl LE LOCATED
DI RECTLY ON THE BANK OF KESW CK LAKE ( SACRAMENTO RIVER). THE RAI NWATER DRAI NING FROM TH' S PI LE
CONTAI NS LEACHED M NERALS. THE REGA ONAL QUALITY CONTROL BOARD | S AWARE OF THI S DRAI NAGE SI TE.
OBVI QUSLY, THE RWXCB DCES NOT CONSIDER THI S TAILING PI LE TO BE A M NERAL PRCBLEM OR THEY WOULD
HAVE | NCLUDED I T I N THE CH2M HI LL I NVESTI GATI ON REPORT; AFTER ALL, THE MAI N | SSUES ARE THE



M NERAL EFFECTS ON THE SACRAMENTO RIVER. | F THERE IS NO PROBLEM CR M NERAL POLLUTI ON CONCERNI NG
TH S PI LE, THEN WHY SHOULD THERE BE ANY CONCERN WTH SI M LAR MATERI AL M LES AWAY ON THE | RON
MOUNTAI N M NES PROPERTY? THE SAME Cl RCUMSTANCES APPLY TO THE OLD SMELTER AREA THAT DRAINS I NTO
THE SACRAMENTO RI VER FROM THE BANK OF SPRI NG CREEK AT THE SACRAMENTO RIVER  BY NOT | NCLUDI NG
ALL OF THE DATA I N THE COVPUTED MCDEL CALCULATIONS, THE FI NAL RESULTS WOULD BE M SLEADING I T
APPEARS THAT THESE SEEPS COR DRAI NAGES FROM THE ABOVE TWD WASTE AREAS WERE NOT REPORTED IN THE
FEASI BI LI TY STUDY BECAUSE | T WOULD WEAKEN THE POLLUTI ON CLAI M5 AGAI NST | RON MOUNTAI N M NES, | NC.
(IMM). ALSO OM TTED WERE 16 M NES I N THE WEST SHASTA CCOPPER/ ZI NC DI STRI CT THAT CAUSE AMD

DI RECTLY | NTO SHASTA LAKE AND THE SACRAMENTO Rl VER

RESPONSE TO COMVENT 2- 4

DI SCHARGES FROM OTHER M NI NG SI TES | NTO SHASTA LAKE WERE TAKEN | NTO ACCOUNT BY MEASUREMENTS
TAKEN ABOVE SPRI NG CREEK I N THE SACRAMENTO RI VER  THE RWXCB HAS ALSO TAKEN MEASUREMENTS AT
MATHESON AND DETERM NED THEI R CONTRI BUTI ON TO THE SACRAMENTO RI VER TO BE | NSI GNI FI CANT.

COWMENT 2-5 (1 MV - ARVAN)

THE BASI N PLAN OBJECTI VES FOR M NERAL CONTENT | N THE SACRAMENTO Rl VER, ACCORDI NG TO A STATEMENT
BY MR THOVAS A. M X AT THE AUGUST 15, 1985, PUBLI C MEETI NG "WERE DESI GNED SPECI FI CALLY FOR

I RON MOUNTAIN M NE.". THESE OBJECTI VES VWERE NOT FOR LI M TATI ONS ON OTHER DI SCHARGERS. THI S
REPRESENTS A VERY Bl ASED RESTRAI NT AGAI NST | RON MOUNTAI N M NE.

RESPONSE TO COMVENT 2-5

THE STATE HAS ADCPTED WATER QUALI TY OBJECTI VES FOR CU, ZN, AND CD I N THE UPPER SACRAMENTO Rl VER
(ABOVE HAM LTON CI TY). THESE NUMBERS WERE ADOPTED AT THE LEVELS DEEMED NECESSARY FOR THE
PROTECTI ON OF ALL LI FE STAGES OF SALMONIDS IN THE RIVER  THE NUMBERS ARE BASED ON LENGTHY
STUDI ES BY THE CALI FORNI A DEPARTMVENT OF FI SH AND GAME AND RESEARCHERS QUTSI DE THE STATE. THESE
ARE RECEI VI NG WATER OBJECTI VES AND, TOGETHER W TH THE FEDERAL STANDARDS, THEY WERE | DENTI FI ED
FOR THE PURPCSE OF TARGETI NG A CLEANUP PROGRAM FOR | RON MOUNTAIN M NE SI TE.

COMMENT 2-6 (1 MM - ARVAN AND KATZAKI AN)

THE FEASI Bl LI TY STUDY REPORT STATES THAT "ALL OF THE I NDI VIDUAL UNI T PROCESS OPERATI ONS IN THE

I MM PROPCSAL EMPLOY TECHNOLOGY THAT HAS BEEN DEMONSTRATED TO VARYI NG DEGREES IN SI M LAR

APPLI CATI ONS" AND GOES ON TO SAY THAT "NO OPERATI NG COMMVERCI AL SCLUTI ON M NI NG FACI LI TI ES HAVE
BEEN | DENTI FI ED WH CH COVBI NE ALL THE PROCESSES PROPCSED BY IMM.". THE REPORT THEN EXPRESSES
THE CONCERN: "WLL ONE SYSTEM WORKI NG | NADEQUATELY CAUSE THE NEXT SYSTEM TO FAIL?". THESE SAME
FEARS CAN BE EXPRESSED FOR USI NG ANY OF THE COVBI NED EPA ALTERNATI VE PLANS, BASED ON THE
STATEMENT | N THE EXECUTI VE SUMVARY THAT "BASED UPON THE LI M TED AVAI LABLE | NFCRVATION, I T IS NOT
POSSI BLE TO ACCURATELY PREDI CT THE OVERALL EFFECTI VENESS OF ANY OF THE COVBI NED ALTERNATI VES. ".

I T APPARENTLY |'S NOT KNOAWN WHAT THE EFFECTI VENESS AND ENVI RONMENTAL | MPACT OF EMPLOYI NG ANY OF
THE COVBI NED ALTERNATI VES WOULD BE.

MR ARVAN STATED THAT | T SEEMS REASONABLE TO EXPECT SOVE SORT COF POSI TI VE RECOMVENDATI ONS AFTER
THE EXPENDI TURE OF APPROXI MATELY $900, 000; THE MOST OBVI OUS RESULT SHOULD HAVE BEEN THAT | RON
MOUNTAIN M NE DI D NOT BELONG ON THE NPL AND THE "NO ACTI ON' ALTERNATI VE SHOULD HAVE BEEN
RECOMVENDED.

RESPONSE TO COMVENT 2- 6

THE | RON MOUNTAIN M NE SITE | S VERY COVPLI CATED W TH RESPECT TO RAI NFALL, SURFACE WATER
HYDROLOGY, AND THE MOVEMENT OF GROUNDWATER THROUGH THE ORE ZONE. THE DATA DEVELOPED DURI NG THE



REMEDI AL | NVESTI GATI ON ARE THE BEST AVAI LABLE DATA TO CHARACTERI ZE THE HYDROLOGY. HOWEVER,
THESE DATA WERE COLLECTED FOR ONLY A BRI EF TIME WTH REGARD TO H STORY. THEREFORE, THERE ARE
SOVE UNCERTAI NTI ES WHEN ESTI MATI NG THE EFFECTI VENESS OF REMEDI AL ACTI ONS AFFECTI NG THE MOVEMENT
OF GROUNDWATER THRQUGH THE OREBCDY. DURI NG PREDESI GN OR DESI GN, EPA WLL SEEK TO DEVELCP

ADDI TI ONAL DATA TO PROPERLY DESI GN AND CONSTRUCT THE REMEDY.

EVEN THOUGH I T | S NOT PCSSI BLE TO ACCURATELY PREDI CT THE OVERALL EFFECTI VENESS OF EACH

I NDI VI DUAL ALTERNATI VE, THE ALTERNATI VES WERE COVPARED ON THE SAME BASIS. EPA | S CONFI DENT THAT
WATER QUALI TY OBJECTI VES WLL BE MET WTH THE COVBI NED ALTERNATI VES SELECTED. | F OBJECTI VES ARE
NOT MET AFTER THE ALTERNATI VES HAVE BEEN | MPLEMENTED, EPA WLL SEEK TO | MPLEMENT OTHER REMEDI AL
ACTI ONS TO ENSURE THAT THESE OCBJECTI VES W LL BE ATTAI NED THROUGH THE REMEDI AL ACTI ON PROGRAM

THE UNCERTAI NTY ABOUT THE EFFECTI VENESS OF THE REMEDI AL ALTERNATI VES HAS NOTHI NG TO DO W TH THE
DOCUMENTED FI SHKI LLS AND THE POTENTI AL HEALTH THREATS THAT PRECLUDE THE "NO ACTI ON' ALTERNATI VE.
THE RESULTS OF THI S STUDY WLL BE USED BY EPA TO SELECT A PERVANENT REMEDI AL ACTI ON FOR THE | RON
MOUNTAIN M NE SI TE. THE EXTENT OF THE ENVI RONVENTAL PROBLEM ALONE PRECLUDES THE SELECTI ON OF
THE NO ACTI ON ALTERNATI VE.

COWMVENT 2-7 (1 MM - ARVAN)

IT 1S STATED I N THE FEASI Bl LI TY STUDY REPCRT THAT "ALL APPLI CABLE TECHNOLOG ES VEERE

CONSI DERED. ". THE ONLY TECHNOLOGQ ES CONS|I DERED WERE A REHASH OF PREVI QUS STUDI ES ( TEN KNOWN
STUDI ES FUNDED THROUGH STATE AND FEDERAL AGENCI ES) THAT HAD BEEN DI SCARDED, WERE | NCOWPLETE, OR
HAD ALREADY BEEN PROVEN NOT FEASI BLE. THE ONE NEW SUGGESTI ON WAS DI VERTI NG WATER FROM THE SQUTH
FORK OF SPRING CREEK | NTO ROCK CREEK. THI' S ONE SUGGEESTI ON DOES NOT SEEM SUFFI CI ENT FOR SUCH A
COSTLY STUDY.

EVERYTH NG I N THE " STUDY" PERTAI NED ONLY TO WATER RUNOFF CAUSED BY RAI NFALL. NO ALTERNATI VES
WERE CONSI DERED, | NCLUDI NG | RON MOUNTAIN M NES, | NC 'S PROPOSAL THAT | NVOLVED COMVERCI AL REMOVAL
OR PROCESSI NG OF THE ORE DEPCSI TS, WHI CH ARE THE ACTUAL SOURCE OF M NERALS IN THE WATER

RESPONSE TO COMVENT 2-7

ALL APPLI CABLE TECHNOLOG ES WERE CONSI DERED | N THE FEASI BI LI TY STUDY, | NCLUDI NG THE | MM
PROPCSAL. SOVE OF THE ALTERNATI VES WERE CONSI DERED | N PREVI QUS STUDI ES.

THE MM PROPCSAL |S A COWERCI AL M NI NG VENTURE (WH CH | NCLUDES MARKETI NG OF AGRI CULTURAL AND
OTHER PRCDUCTS) THAT CANNOT BE | MPLEMENTED BY EPA BECAUSE EPA CANNOT BECOME | NVOLVED I N
COVPETI NG W TH OTHER MANUFACTURERS OF ACGRI CULTURAL AND OTHER TYPES OF GOODS. THEREFORE, TH S
ALTERNATI VE COULD NOT BE EVALUATED ON THE SAME BASI S AS THE OTHER NON- COMVERCI AL ALTERNATI VES.
IN ADDI TION, THE | MM PROPCSAL WAS SCREENED QUT BECAUSE | T CONTAI NED | NSUFFI CI ENT DATA FOR
EVALUATI ON.

THE RECOMVENCI NG OF M NI NG BY CONVENTI ONAL M NI NG METHCDS WAS CONSI DERED, BUT WAS CONSI DERED
| NFEASI BLE BECAUSE OF THE DEPRESSED COPPER MARKET AND BECAUSE OF COWPETI TI ON FROM TH RD WORLD
COUNTRIES, WHI CH I S DRI VI NG COPPER PRI CES DOM.

EPA IS STILL CONSI DERI NG THE | MM PROPCSAL AS A POTENTI AL REMEDI AL ALTERNATI VE.  HOWEVER, THERE
ARE CERTAI N ASSURANCES THAT | MM WOULD HAVE TO PROVI DE BEFORE EPA CAN ACCEPT | TS PROPCSAL IN

LI EU OF ONE OF THE COVBI NED ALTERNATI VES PRESENTED | N THE FEASI BI LI TY STUDY REPORT. EPA HAS
PROVI DED | MM W TH NEGOTI ATI ON CPTI ONS FCR FURTHER CONSI DERATI ON CF | TS PROPCSAL. HOWEVER, | MM
HAS NOT SELECTED WH CH OPTION I T PREFERS FOR FURTHER DI SCUSSI ON.

THE FEASI Bl LI TY STUDY CONSI DERED ALL MAJOR MOVEMENT OF WATER THAT CONTAI NED METALS.



COWENT 2-8 ( KATZAKI AN)

ON TABLE 2-2, AVERAGE CHEM CAL COWVPCSI TI ONS, THERE APPEAR TO BE SOVE LARCE DI SCREPANCI ES BETWEEN
THE SUM TOTAL OF ALL THE I NDI VIDUAL I ONS I N SCLUTION WTH THE TOTAL DI SSCLVED SCLI DS
MEASUREMENTS.  FOR THE RI CHMOND PORTAL, THE DI SCREPANCY |S 19,090 M& L. FOR THE LAWSON PORTAL,
ITIS 2,390. TH S REPRESENTS A 27.5% DI FFERENCE FOR THE FORMER AND A 12. 6% DI FFERENCE FOR THE
LATTER  THE THREE OTHER ANALYSES ARE | N SUBSTANTI ALLY GOCD AGREEMENT.

DI SCREPANCI ES LI KE TH' S CAST DOUBT ON THE CORRECTNESS OF THE ANALYSES MADE | N THAT SET. WHY WAS
TH' S DATA NOT CHECKED FOR | NTERNAL CONSI STENCY AND RECHECKED WHEN DI SCREPANCI ES WERE FOUND?

RESPONSE TO COMVENT 2- 8

THE ORI G NAL DATA FROM WH CH THOSE DATA PRESENTED | N TABLE 2-2 WERE AVERAGED AND WERE CHECKED
FOR AN ANl ON- CATI ON BALANCE. BASED ON THI S CHECK, DATA FOUND TO BE | N ERROR WERE DELETED. A
COMPAR SON OF TOTAL DI SSOLVED SCLI DS (TDS) W TH THE CATI ONS AND ANI ONS PRESENTED | N TABLE 2-2
MAY NOT NECESSARI LY TOTALLY AGREE, G VEN THE FACT THAT EVERY ELEMENT AND COMPOUND | N THE

SOLUTI ON WAS NOT ANALYZED FOR, AND BECAUSE HEATING OF THE SAVPLE I N THE TDS ANALYSI S CAN DRI VE
OFF VOLATI LE COMPOUNDS SUCH AS CARBONATES.

COMVENT 2-9 ( MCLEAN)

NO SOLI D FACTUAL DATA OR DESI GN CRI TER A ARE PROVI DED TO SUPPORT MOST OF THE ALTERNATI VE PRQJECT
EXPENDI TURES PRCPOSED, HENCE THERE |'S NO WAY FOR ANYONE TO JUDGE HOW COVPLETE AND ACCURATE ANY
OF THE PROJECT DESI GNS CR COST ESTI MATES ARE.

THE O8M COSTS ARE PARTI CULARLY M SLEADI NG | N THAT ANNUAL O8%M OCSTS ARE NOT G VEN AND THERE 1S NO
| NDI CATI ON OF THE LI FE SPAN AND DEPRECI ATI ON RATE OF EACH ALTERNATI VE ASSUMED | N THE

CALCULATI ONS.

THERE |'S NO | NDI CATI ON AS TO HOW PERPETUAL OPERATI ONS W LL BE FUNDED AND BY WWHOM

RESPONSE TO COMVENT 2- 9

THE CONCEPTUAL DESI GN CRI TERI A AND COST ESTI MATES ARE G VEN | N THE APPENDI CES OF THE FEASI BI LI TY
STUDY REPCRT.

ON PAGE A-1 OF THE FEASI BI LI TY STUDY REPCRT, THE DI SCOUNT RATE AND LI FE SPAN ARE G VEN
RESPECTI VELY AS 10 PERCENT AND 30 YEARS.

THE STATE OF CALI FORNI A | S RESPONSI BLE FOR O&M REQUI REMENTS AFTER THE ALTERNATI VES ARE
| MPLEMENTED.

COWMVENT 2-10 ( MCLEAN)
MR MCLEAN SUBM TTED THE FOLLOW NG QUESTI ONS REGARDI NG THE LI ME NEUTRALI ZATI ON TREATMENT:

1. WHAT IS THE EXPECTED PERI OD OF CPERATI ON AND WHAT ARE THE ESTI MATED ANNUAL O&M COSTS AND
DEPRECI ATI ON ALLOWANCES?

2. WLL THE ABOVE COSTS BE COVERED BY SUPERFUND MONEY | N PERPETUI TY? | F NOT, WHAT IS THE
EXPECTED SQURCE OF OPERATI NG FUNDS?

3. HOWLONG WLL I T TAKE TO PREPARE EI S S FOR STREAM DI VERSI ONS, THE N NE-M LE PI PELI NE, AND



THE HAZARDOUS WASTE PRCDUCTI ON AND DI SPOSAL OPERATI ON WHI CH A NEUTRALI ZATI ON PLANT
PRODUCI NG CU, - ZN- CD SLUDGE WLL BE?

4. WH CH PLANT SI ZE | S ACTUALLY RECOMVENDED?

5. HAS THE 90- ACRE SI TE ON FEDERAL LAND ACTUALLY BEEN CLEARED AS A HAZARDOUS WASTE DI SPOSAL
SI TE?

6. WHAT ARE THE DESI GN CRI TERIA ON WHI CH S| ZI NG AND COSTI NG OF THE PLANTS ARE BASED?

RESPONSE TO COMVENT 2- 10

1. SHOULD THE LI ME/ LI MESTONE NEUTRALI ZATI ON PROCESS BE A SELECTED ALTERNATI VE, | T MAY BE
NECESSARY TO CPERATE | T | NDEFI NI TELY. PRESENT WORTH O&M COSTS ARE PRESENTED I N THE FS
REPORT. DEPRECI ATI ON ALLOMNCES ARE NOT | NCLUDED, HOWEVER, DI SCOUNT RATES FOR O&M COSTS
ARE SHOM | N APPENDI X A OF THE FEASI BI LI TY STUDY REPCRT.

2. THE STATE OF CALI FORNIA WLL FUND O&M DURI NG THE LI FE OF THE PRQJECT. FEDERAL FUND MONEY
WOULD HAVE BEEN AVAI LABLE TO FUND THE FI RST YEAR OF O&M TO ENSURE THAT THE RA WAS
PERFORM NG AS EXPECTED.

3. EPA HAS DETERM NED THAT THE RI AND FS PROCESS | S FUNCTI ONALLY EQUI VALENT TO NEPA AND
THEREFORE, AN EI'S WLL NOT BE REQUI RED.

4. NO PLANT SI ZE WAS RECOMVENDED. A RANGE CF PLANT SI ZES WAS PRESENTED I N THE FS REPORT TO
ALLOW EPA TO SELECT THE FI NAL REMEDI AL ACTI ON.

5. THE 90- ACRE SI TE ON FEDERAL LAND | S NOT PART OF THE ALTERNATIVES CA-7, 8 CR 9.

6. A LI ME/ LI MESTONE NEUTRALI ZATI ON PROCESS WAS PI LOTED FOR THE RWMQCB AT THE | M SITE.  THE
RESULTS OF TH S STUDY WERE PRESENTED I N THE REPORT | DENTI FI ED AS REFERENCE 1, APPENDI X F
OF THE FEASIBI LI TY STUDY REPORT. THE DESIGN CRITERIA, ON WH CH SI ZI NG AND COSTI NG OF THE
LI ME/ LI MESTONE NEUTRALI ZATI ON PLANTS WERE NMADE, WERE BASED ON A SCALE- UP OF THE DESI GN
CRI TERI A I N THAT REFERENCE BASED ON FLOW AND ACI DI TY.

COWMVENT 2-11 ( MCLEAN)

MR MCLEAN SUBM TTED THE FOLLOWN NG COMMVENTS AND QUESTI ONS CONCERNI NG WATER ANALYSES AND
ANALYTI CAL METHODS:

THE WATER ANALYSES PRESENTED, ESPECI ALLY THOSE FOR CADM UM | N THE SACRAMENTO RI VER SAMPLES,

I NDI CATE THAT LI TTLE OR NO QUALI TY CONTRCL WAS APPLI ED AT THE LABCRATCRI ES MAKI NG THE ANALYSES.
NOMHERE | N THE REPORT | S THERE ANY DI SCUSSI ON OF THE REPRODUCI BI LI TY CR ACCURACY OF THE USED
(SICQ FOR CADM UM I N THE FRACTI ONAL M CROGRAM CONCENTRATI ON RANCGE, YET THIS IS ONE OF THE MOST
CRI TI CAL ELEMENTS I N THE WHOLE STUDY. THE STUDY | NFERS THAT THE LABORATCRI ES CAN RELI ABLY

DI STI NGUI SH BETWEEN LEVELS OF 0.2 PPB OF CD ( THE RMXCB TARGET FOR THE RIVER) AND 0.4 PPB, WH CH
I'S UNACCEPTABLE.

| F THE STANDARD EPA METHOD FOR CADM UM ( METHCD 213.1) WAS USED, | TS LOAER LEVEL O DETECTION | S
5 PPB. TH S GBVIQUSLY IS NOT A RELI ABLE METHCD, PER SE, FOR WATER SAMPLES AT LOVER

CONCENTRATI ONS. | F SOVE OTHER METHOD WAS USED, | T HAS NOT BEEN DESCRI BED, AND STANDARDI ZATI ON
DATA | NDI CATI NG | TS REPROCDUCI BI LI TY AND STANDARD DEVI ATI ON AT CD LEVELS LESS THAN 5 PPB ARE NOT
REPORTED. I NCLUSI ON OF THI' S TYPE OF DATA | S ESSENTI AL TO ESTABLI SH THE AUTHENTI G TY OF THE
ANALYSES REPORTED FOR THI'S CRI TI CAL TOXI C ELEMENT, YET THE SUBJECT | S COVPLETELY | GNORED.



I'N TABLES F-15 AND F-16 OF THE DRAFT REMEDI AL | NVESTI GATI ON REPCORT, ABQUT ONE- HALF OF THE
ANALYSES SHOW SOLUBLE CD AS BEI NG GREATER THAN TOTAL CD, A CHEM CAL | MPGSSI BI LI TY. SIMLAR

| LLOG CAL DATA FOR ZI NC, COPPER, AND | RON ARE CONTAI NED | N ESSENTI ALLY ALL OF THE ANALYTI CAL
TABLES | N BOTH REPORTS. THI S | S SHRUGGED OFF | N SEVERAL TABLES BY A FOOTNOTE SAYI NG THAT I T
CANNOT BE EXPLAI NED.

THESE " UNEXPLAI NED' DATA ACTUALLY | NDI CATE BOTH POCOR QUALI TY CONTROL OF ANALYTI CAL PROCEDURES
ANDY OR | NSENSI TIVITY OF THE METHODS USED TO THE RANGE OF METAL CONCENTRATI ONS | NVOLVED. THEY
ALSO | NDI CATE AN OBVI QUS LACK OF COWPETENCE BY THE STUDY | NVESTI GATORS | N CONDUCTI NG AND

MONI TORING A CRI TI CAL CHEM CAL ANALYSI S PROGRAM

I F ANY CREDENCE | S TO BE ATTACHED TO THE RI VER WATER ANALYSES CR THE COMPUTER QUTPUTS BASED ON
THEM A FULL DESCRI PTION CF THE ACTUAL METHODS USED, THEI R METHODS OF STANDARDI ZATI ON, STANDARD
DEVI ATI ONS AND THE QUALI TY CONTRCL PROCEDURES USED DURI NG THE STUDY SHCOULD BE | NCLUDED I N THE
REPCRT.

QUESTI ONS TO BE ANSWERED UNDER THI' S TOPI C ARE:

1. WHAT ANALYTI CAL METHODS WERE USED FCR THE WATER ANALYSES OF CU, ZN, AND CD? WHAT ARE
THEI R LOAER LIM TS OF DETECTI ON AND STANDARD DEVI ATIONS I N THE RANGE OF 0.1 TO 5 PPB?

2. WHAT LABCORATORY QUALI FI CATI ON AND QUALI TY CONTROL PROCEDURES WERE FOLLOWED | N THE WATER
ANALYSI S PROGRAMP

3. WHAT STEPS WERE TAKEN TO DETERM NE WHY SO MANY SOLUBLE VALUES EXCEEDED TOTAL VALUES?

4. WHERE ARE THE DATA FOR PERI CDI C DUPLI CATE SAMPLES THAT ARE REQUI RED TO BE RUN I N ANY EPA
I NVESTI GATI ON?

5. WH CH VALUES ( TOTAL OR SCLUBLE) WERE USED I N THE COMPUTER PROGRAM?

6. WHAT DCES THE TERM "100- DAY FI SHERY EVALUATI ON FOR MORTALI TY" MEAN (AS USED I N TABLES G 13
THROUGH G- 16) AND HOW DCES THI S RELATE TO 96- HOUR LD-50 DATA?

7. WERE THE DATA I N TABLES G 13 THROQUGH G 17 USED AS THE PRI NCI PAL BASES FOR ACCEPTANCE COR
REJECTI ON COF THE VAR QUS ALTERNATI VES?

RESPONSE TO COMVENT 2-11

1. COPPER, ZI NC, AND CADM UM VERE NORVALLY ANALYZED USI NG | CAP.  LOW LEVEL CONCENTRATI ONS
WERE ANALYZED USI NG GRAPHI TE FURNACE ATOM C ADSORPTI ON.  SPECI FI C DETENTI ON LI M TS AND
STANDARD DEVI ATI ONS VARY W TH THE SAMPLE MATRI X AND METALS CONCENTRATI ONS. THESE DATA ARE
AVAI LABLE | N THE DATA PACKAGES PROVI DED BY THE CONTRACT LABORATORY PROGRAM (CLP)
LABCRATCRY. THEREFORE, TO DETERM NE THE DETECTI ON LI M T AND STANDARD DEVI ATI ON FOR A
SPECI FI C SET OF DATA, THE READER WLL HAVE TO REFER TO THAT SPECI FI C DATA PACKACGE WH CH
MAY BE OBTAI NED FROM EPA.

2. THE LABORATORI ES USED FOR ANALYZI NG THE SAMPLES CCOLLECTED IN TH S STUDY WERE PART CF EPA' S
CLP. THE SPECI FI C QUALI FI CATI ONS FOR LABCRATCRI ES PARTI CI PATI NG I N THE CLP AND THE
QUALI TY CONTRCOL PROCEDURES THEY MUST FOLLOW ARE DESCRI BED | N CONTRACT LABCRATCRY PROGRAM
STATEMENT OF WORK, | NORGANI C ANALYSI S, MAY 18, 1982 AND JULY 1984 (SOW# 784).

3. WHERE PCSSI BLE, THE SAMPLES CONTAI NI NG H GHER SOLUBLE THAN TOTAL CONCENTRATI ONS OF METALS
WERE RE- ANALYZED TO CONFI RM THE RESULTS.



4. THE RESULTS OF THE PERI CDI C DUPLI CATE SAMPLES ARE CONTAI NED | N THE EPA QN QC PACKACGE COF
RESULTS. THESE WERE NOT | NCLUDED IN THE Rl REPORT.

5. THE COVPUTER MODEL USED BOTH TOTAL AND SOLUBLE METAL CONCENTRATI ONS.  TOTAL METAL
CONCENTRATI ONS WERE USED | N SPRI NG CREEK. SOLUBLE METALS WERE USED I N KESW CK
RESERVAO R AND | N THE SACRAMENTO RI VER

6. THE "100 DAY FI SHERY EVALUATI ON FOR MORTALI TY" WAS A 100- DAY PER OD USED I N THE USBR
MODEL. THE 96- HOUR LD-50 DATA DEVELCPED BY THE CALI FORNI A DEPARTMENT COF FI SH AND GAME
WERE APPLI ED TO TH S 100- DAY PERI CD I N THE USBR MODEL.

7. THE NUMBER OF SPILL DAYS AND THE METALS CONCENTRATI ONS WERE USED TO COVPARE ALTERNATI VES
NOT MEETI NG THE OBJECTI VES AS TO THEI R RELATI VE EFFECTI VENESS.

COWMVENT 2-12 ( MCLEAN)
MR MCLEAN SUBM TTED THE FOLLOWN NG COMMVENTS AND QUESTI ONS CONCERNI NG GROUNDWATER STUDI ES:

IMM WAS TOLD AT A MEETING IN THE CH2ZM HI LL OFFI CES I N REDDI NG | N AUGUST 1984 THAT GROUNDWATER
STUDY AND MONI TORI NG WOULD BE A MAJOR SEGMVENT OF TH S STUDY TO DETERM NE THE EXTENT OF
GROUNDWATER PCLLUTI ON OF SURROUNDI NG AREAS. SEVERAL MONI TORI NG VEELLS WERE PLACED ON THE | MM
PROPERTY AND SAVPLES TAKEN PERI CDI CALLY. HOWNEVER, THE ONLY GROUNDWATER DATA PRESENTED ARE FOR
THREE HOLES DRI LLED IN THE RI CHMOND ORE BODY BY RUSKIN AT A DEPTH TO WATER OF LESS THAN 50 FEET
(SEE TABLE 6-11 I N THE DRAFT REPORT). WE REQUEST ANSWERS TO THE FOLLOWN NG QUESTI ONS:

1. WHERE ARE THE GROUNDWATER DATA FROM THE SPECI AL VEELLS PUT I N BY CH2M HI LL?

2. VWHAT GROUNDWATER FLOW MEASUREMENTS WERE USED TO DETERM NE THE EFFECTI VENESS OF THE
Rl CHMOND GROUNDWATER | NTERCEPT ALTERNATI VE?

3. DI D THE GROUNDWATER STUDI ES SHOW THAT THERE |'S NO MOVEMENT OF GROUNDWATER AWAY FROM THE
ORE BODY AND NO CONTAM NATI ON OF ANY SURROUNDI NG GROUNDWATER?

4. HOWLONG WLL I T TAKE TO COWLETE THE PRELI M NARY WORK REQUI RED FOR GROUNDWATER
I NTERCEPTI ON ALTERNATI VE SC-6 AS QUTLI NED ON PAGE 7-307?

5. DI D A COWETENT M NI NG ENG NEER STUDY AND APPROVE OF THI S ALTERNATI VE?
RESPONSE TO COMVENT 2-12

1. THE DATA FROM THE RI CHMOND GROUNDWATER | NVESTI GATI ON ARE PRESENTED | N THE FI NAL REMEDI AL
I NVESTI GATI ON REPORT, | RON MOUNTAI N M NE, AUGUST 1985.

2. MEASUREMENTS OF TEMPERATURE, DI SCHARGE, AND CHEM CAL CONCENTRATI ON AT THE R CHMOND PORTAL
ALONG W TH THE TEMPERATURE OF GROUNDWATER MEASURED AT THE CH2M HI LL- I NSTALLED MONI TORI NG
WELLS VERE | MPORTANT MEASUREMENTS USED TO DETERM NE THE EFFECTI VENESS OF THE Rl CHVOND
GROUNDWATER | NTERCEPTI ON PROGRAM  THESE DATA ARE AVAI LABLE I N APPENDI X | OF THE FI NAL
REMEDI AL | NVESTI GATI ON REPORT, FI GURES -3 THROUGH | -7.

ALONG W TH MEASUREMENTS MADE AT THE RI CHMOND PORTAL, PACKER TESTS CONDUCTED ON TWD CF THE

MONI TORI NG VELLS AND PUVP TESTS CONDUCTED ON ALL FOUR OF THE MONI TORI NG VELLS ARE AVAI LABLE IN
SECTI ONS OF APPENDI X | LABELED " PACKER PERMEABI LI TY TESTS' AND " PUWPI NG TEST RESULTS. ".

TABLE | -1 SUMVARI ZES THE RESULTS OF THE PUWPI NG TESTS.



GROUNDWATER HYDRAULI C GRADI ENTS WERE CALCULATED FROM WATER LEVELS OBSERVED I N THE FOUR
MONI TORI NG VEELLS. WELL HYDROGRAPHS (WATER LEVELS) ARE GRAPHI CALLY DEPI CTED I N FI GURE | - 2.

3. THE GROUNDWATER STUDI ES SHONED THAT THERE WAS NO CONTAM NATI ON OF GROUNDWATER I N THE FOUR
MONI TORI NG VELLS | NSTALLED BY CGH2M HILL. I T IS PGSSI BLE, BUT NOT PROBABLE, THAT
CONTAM NATI ON OF GROUNDWATER OCCURRED DOMNSLCPE CF | RON MOUNTAIN M NE.  HYDRAULI C
GRADI ENTS IN THE VICINITY OF THE MONI TORI NG WELLS APPEAR TO BE TOMRD THE M NE. HONEVER,
MORE WELLS WOULD HAVE TO BE DRI LLED TO PROVE THAT THE GRADI ENT |'S TOMRD THE M NE
CAVITY ALONG THE AXI S (EAST AND WEST ENDS) OF THE M NE.

4. THE PRELI M NARY WORK REQUI RED FOR THE GROUNDWATER | NTERCEPTI ON ALTERNATI VE SC-6 WOULD TAKE
AT LEAST 6 MONTHS. THE PRELI M NARY WORK | S QUTLI NED ON PACE -3 CF THE FI NAL REMVEDI AL
I NVESTI GATI ON REPORT ( Rl CHMOND GROUNDWATER | NVESTI GATI ON RECOMVENDATI ONS) . THE TI ME

I NCLUDES:
. 1 TO 2 MONTHS FCR DRI LLI NG NEW WELLS AND SETTI NG UP A PUVPI NG AND MONI TORI NG SYSTEM
. 4 TO 6 MONTHS OF MONI TORI NG DI SCHARGE QUT OF THE RI CHMOND PORTAL
. 2 TO 4 WEEKS COF EVALUATI ON.
5. EPA'S M NI NG ENG NEERI NG GROUP AND A REPRESENTATI VE FROM THE U. S. BUREAU OF M NES, BOTH

MEMBERS OF THE TECHNI CAL ADVI SORY COW TTEE, REVI EWED THE FEASI BI LI TY STUDY.
COWMENT 2-13 (M LLER)

THE FI NAL SELECTI ON OF ALTERNATI VES AS DESCRI BED BY ALTERNATI VE, SECTIONS 7 AND 8, AND THEI R
EVALUATI ON, APPENDI X F, PLUS THE COSTS THERECF, APPENDI X A, LEAVE MJUCH TO BE DESI RED TO MAKE AN
I NTELLI GENT SELECTI ON OF AN ALTERNATI VE WTH A POTENTI AL PRI CE TAG CF 42.8 M LLI ON DOLLARS.

CONSI DER THE | TEM OF CAPPI NG AS AN EXAMPLE. THE RECOMVENDED PROCEDURE, SO L CEMENT, REQU RES
THAT THE SO L? BODY WH CH WLL HAVE CEMENT ADDED TO I T MUST BE FI RST CLASSI FI ED AS TO PERCENT
SAND, SILT, AND CLAY. TH S IS REQUI RED TO DETERM NE THE AMOUNT OF CEMENT REQUI RED. THI CKNESS
OF THE SO L CEMENT ALSO | S REQUI RED. THERE I'S NO | NDI CATI ON THAT THI S HAS BEEN DONE.  SQVE
SO LS ARE NOT AMENABLE TO TH S TYPE OF TREATMENT, SUCH AS GRAVELS AND COARSE SANDS.

CONSTRUCTI ON REQUI RES THE CEMENT (A SPECI FI ED AMOUNT TO ACH EVE DESI RED RESULTS) TO BE
THOROUGHLY M XED WTH SO LS AND THE M XTURE MATERI AL, THEN WATERED AND ROLLED. WH LE SOVE OF
THE AREA | NVOLVED WOULD BE AMENABLE TO THI'S TYPE OF OPERATI ON, THE STEEPER HI LLSI DES WOULD NOT.
TERRACI NG WOULD, I N SOME AREAS, NOT BE PCSSI BLE. W THOUT PROPER | NSTALLATION, TH S TYPE OF
TREATMENT |'S VERY QUESTI ONABLE. | NCI DENTALLY, | PERSONALLY HAVE SUPERVI SED THI S TYPE COF

I NSTALLATI ON.

I WOULD LIKE TO SEE THE BASI S FOR ARRI VI NG AT THE COSTS AND DOCUMENTATI ON OF FEASIBILITY, IF
THEY EXI ST.

THE GROUNDWATER | NTERCEPTCR SYSTEM | S DOUBTFUL. I N THECRY, SUCH A SYSTEM M GHT BE PCSSI| BLE;
HOMEVER, IN THE REAL WORLD AND ON THE MOUNTAI N PROPOSED, SUCCESS |'S VERY DOUBTFUL.

THE I DEA | S LI KE PLACI NG ONE TI LE DRAIN THROUGH A 100- ACRE FI ELD AND EXPECTING I T TO DRAIN THE
ENTI RE FI ELD.

IN THE SCHEME PROPCSED, THERE WOULD BE TOO MANY ALTERNATI VE PATHS WATER COULD TAKE, | NSTEAD CF
FINDI NG I TS WAY | NTO THE PERI PHERY TUNNELS.



ENLARG NG THE DAM | S PRACTI CAL; HOMNEVER, USBR HAS TH S RESPONSIBILITY AND | MM OR THE PREVI QUS
OMER ( STAUFFER) SHOULD, I N NO WAY, BE LIABLE FOR TH S ACTI ON | NASMJCH AS THE ORI G NAL SPRI NG
CREEK DAM PRQJECT WAS NOT BU LT TO THE RECOMMENDED S| ZE AT THE DESI RE OF CONGRESS.

THE SAME APPLIES TO THE SWDI VERSION.  THI' S ALSO WAS NOT APPROVED BY CONGRESS.

I F THESE TWD ACTI ONS ARE DESI RED, THEN USBR SHOULD BE THE RESPONSI BLE PARTY W TH RETRI BUTI ON
COM NG FROM MOUNTAI N CCPPER COVPANY, | F PCSSI BLE.

RESPONSE TO COMVENT 2- 13

A DESIGN OF THE SO L- CEMENT M XTURE WAS NOT PERFORMVED AS A PART OF THE FEASI BILITY STUDY. TH'S
ACTIVITY | S USUALLY A PART CF THE DESI GN OF THE REMEDI AL MEASURE. BASED ON RECONNAI SSANCE COF
THE SITE, | T APPEARS THERE IS SUFFI G ENT SURFICI AL SO L THAT A SO L CEMENT CAP CAN BE
CONSTRUCTED USI NG ONSI TE SO LS. HOAEVER, DURI NG FINAL DESIGN, | T MAY BE FOUND THAT SQOVE
IMPORTING OF SO L OR FLY ASH IS NECESSARY CR | S MORE ECONOM CAL THAN ADDI NG ADDI Tl ONAL CEMENT.
THE COST ESTI MATE PROVI DED I N THE FEASI Bl LI TY STUDY REPORT DCES ALLOW FOR SOMVE REGRADI NG OF THE
SI TE TO REDUCE THE STEEPNESS OF SOVE OF THE SLOPES. HOWEVER, | N SOVE STEEP AREAS | T MAY BE
FOUND THAT SOVE OTHER PERVEABI LI TY- REDUCI NG MEASURE | S MORE APPRCPRI ATE DURI NG FINAL DESIGN. I T
SHOULD ALSO BE REMEMBERED THAT | NFI LTRATION IS NOT' AS GREAT A PROBLEM I N STEEPLY SLCPI NG AREAS
BECAUSE THE RUNOFF PERCENTAGE OF RAI NWATER |'S NATURALLY HI GHER I N THESE AREAS. BUT AS
COMMENTED, THERE ARE AREAS THAT ARE NOT PRACTI CAL FOR CAPPI NG -- AN EXAMPLE IS THE SI DES OF

BRI CK FLAT PIT.

THE BASI S OF COST FOR THE CAP ASSUMES REGRADI NG OF PORTIONS CF THE SI TE AND A 12-1 NCH THI CK CAP
EXTENDI NG APPROXI MATELY 100 FEET BEYOND THE SURFACE PRQJECTI ON OF THE CRE BCODY, EXCLUDI NG THE
SIDES OF BRICK FLAT PIT. | T ALSO | NCLUDES SOME | NTERCEPTI ON DI TCHES THAT W LL ACCUMULATE THE
RUNCFF AT | NTERVEDI ATE LOCATI ONS ALONG THE HI LLSI DE.

THE BASI S FOR ARRI VI NG AT COSTS ARE QUTLI NED | N THE APPENDI X OF THE PUBLI C COWENT FS. A COST
COVPARI SON | S MADE FCR THE ALTERNATI VES ON A PRESENT WORTH BASI S.

THE | NTERCEPTI ON TUNNEL AND DRI LL HOLES SHOULD BE CAPABLE OF Sl GNI FI CANTLY REDUCI NG THE
GROUNDWATER | NFLOW I NTO THE ORE BCODY. DEWATERI NG TUNNELS HAVE BEEN USED I N THE PAST TO DEWATER
M NE WORKINGS. TH'S METHOD, | N ADDI TION TO USI NG THE | NTERCEPTI ON TUNNEL, ALSO | NCLUDES THE USE
OF RELATI VELY CLOSELY SPACED DRI LL HOLES TO I NCREASE THE LI KELI HOOD THAT HI GH PERVEABI LI TY AREAS
SUCH AS FRACTURES, JOA NTS, OR FAULTS WLL BE DRAI NED BY THE | NTERCEPTI ON SYSTEM

THE ANALOGY OF A TILE DRAIN I N A 100- ACRE FI ELD MAY NOT BE DI RECTLY APPLI CABLE TO THE

| NTERCEPTI ON METHOD PROPCSED | N THE FEASI BI LI TY STUDY. HOAEVER | F THE TILE DRAIN WAS UP TO 500
FEET I N DEPTH AND WAS CONTI NUOUS AROQUND THE SI TE AND TO THE GROUND SURFACE, | T WOULD PROBABLY BE
EFFECTI VE | N REDUCI NG THE GROUNDWATER SURFACE | NSI DE | TS PERI METER ASSCCI ATED WTH A HI GH

EXTERI OR GROUND SURFACE.

W TH REGARD TO ENLARA NG SPRI NG CREEK DAM AND | MPLEMENTI NG THE OTHER WATER NMANAGEMENT
ALTERNATI VES, THE USBR HAS | NDI CATED THAT | T WLL PARTI Cl PATE WTH AN | NTERAGENCY AGREEMENT W TH
EPA AND MAY CHOOSE TO RECOVER | TS COSTS UNDER THE AUTHORI TY OF CERCLA

W TH REGARD TO RESPONSI BLE PARTI ES FCR THE | MPLEVENTATI ON OF THE DAM AND DI VERSI ONS, MOUNTAI N
COPPER COVPANY |'S NO LONGER | N BUSI NESS AND THE USBR | S NOT CONSI DERED A RESPONSI BLE PARTY.

COWMVENT 2- 14 ( SHASTA CASCADE)

WLL THE REMEDI AL ACTI ON ALTERNATI VES | NCLUDE RESTORATI ON OF SPRI NG CREEK AND SLI CKROCK CREEK SO



THEY ARE ABLE TO SUPPCORT AQUATI C LI FE?
RESPONSE TO COMVENT 2- 14

NONE OF THE REMEDI AL ALTERNATI VES | NCLUDE A RESTORATI ON PROGRAM FOR SPRI NG CREEK OR SLI CKROCK
CREEK. THE SOURCE CONTROL AND TREATMENT TECHNCOLOG ES COULD | NCI DENTALLY | MPROVE CONDI TI ONS | N
PORTI ONS OF THESE STREAMS. HOWEVER, I T I'S NOT ANTI C PATED THAT THESE RECElI VI NG WATERS W LL
SUPPORT AQUATI C LI FE FOLLOW NG THE | MPLEMENTATI ON OF REMEDI AL ALTERNATI VES WHI CH | NCLUDE THESE
TECHNOLOG ES.

CATEGORY 3 -- FI SHKILL METHODOLOGY AND RESULTS
COMMENT 3-1

THREE COMMENTORS (BOYER, MCLEAN, AND M LLER) HAD QUESTI ONS CONCERNI NG THE COMPUTER MODEL USED I N
THE FEASI Bl LI TY STUDY AND SPECI FI CALLY THE 72 PERCENT FI SH MORTALI TY ESTI MATE G VEN I N APPENDI X
G OF THE FEASIBI LI TY STUDY REPORT. THESE COMMENTCORS WANTED TO KNOW WHAT SPECIES CF FI SH TH S
PERCENT APPLIED TQ WHAT SECTI ON OF THE RI VER WAS MODELED, AND WHAT LI FE STAGES OF FI SH VERE
MODELED. ONE COMMVENTER WANTED TO KNOW WHAT COVPUTER MODEL WAS USED, HOW I T WORKED, AND WHAT

I NPUT DATA WERE USED.

RESPONSE TO COMVENT 3-1

TWO COVPUTER MODELS WERE USED IN THE | RON MOUNTAIN M NE STUDY. THE FI RST WAS A WATER QUALI TY
MODEL THAT USES A MASS BALANCE APPRQOACH FOR ACCOUNTI NG FOR HEAVY METALS I N THE SPRI NG CREEK
WATERSHED. TH' S MODEL IS SIM LAR TO THE USBR SPRI NG CREEK TOXI CI TY MODEL WH CH WAS DEVELCOPED
FOR THE CENTRAL VALLEY FI SH AND W LDLI FE MANAGEMENT STUDY. THE SECOND MCDEL IS A FISH TOXIA TY
MODEL WHI CH WAS DEVELOPED BY THE USBR AND | S PART OF THEI R MODEL DESCRI BED ABOVE.

SPRI NG CREEK WATER QUALI TY MODEL

THE SPRI NG CREEK WATER QUALI TY MODEL WAS USED TO COMPARE THE RELATI VE EFFECTI VENESS OF EACH OF
THE COVBI NED ALTERNATI VES THAT WERE EVALUATED. THE ALTERNATI VES WERE COVPARED ON THE BASI S OF
MEETI NG THE TWO ALTERNATI VE SETS OF CLEANUP CBJECTI VES DESCRI BED I N THE FEASI Bl LI TY STUDY
REPCRT. THE PO NT OF COWVPLI ANCE FOR MEETI NG THESE OBJECTI VES IS I N THE SACRAMENTO Rl VER

| MVEDI ATELY BELOW KESW CK DAM

THE MODEL WAS CALI BRATED TO 1978 AND 1983 USI NG H STCRI CAL EFFI CI ENCI ES FOR THE BOULDER CREEK
AND SLI CKROCK CREEK COPPER CEMENTATI ON PLANTS.

THE MCDEL WAS THEN SET UP FOR BASE CASE YEARS FOR EACH OF THE FOUR H STCORI C YEARS STUDI ED (1978,
1980, 1981, AND 1983). THI' S CONSI STED OF ESTI MATI NG METAL LOADI NGS FOR CCPPER, ZI NC, AND

CADM UM AT THE FI VE MAJOR SOURCE LOCATI ONS AND THE OTHER SOURCES AS THEY WERE COMBI NED I N
BOULDER CREEK AND SLI CKROCK CREEK. THESE BASE CASES ASSUMVED NO REMEDI AL ACTI ONS | N PLACE,

I NCLUDI NG NO CCPPER CEMENTATI ON PLANTS. TO COWPARE THE EFFECTI VENESS, METAL LOAD REDUCTI ONS WERE
ESTI MVATED FOR EACH SOURCE DEPENDI NG ON WH CH COVPONENT ALTERNATI VE WAS BEI NG EVALUATED. THE
COVPONENT ALTERNATI VES (1.E., CAPPI NG GROUNDWATER | NTERCEPTI ON, DI VERS|I ONS, COPPER CEMENTATI ON,
TREATMENT, DEBRI S DAM ENLARGEMENT, ETC.) WERE THEN COMBI NED | N A MANNER TO MEET THE TWD

DI FFERENT CBJECTI VES DEPENDI NG ON WHI CH CASE YEAR WAS EVALUATED.

FISH TOXIC TY MODEL

THE FI SH TOXI G TY MODEL USED CONCENTRATI ONS OF COPPER, ZINC, AND CADM UM WH CH ARE COMPUTED I N
THE SACRAMENTO RI VER BELOW KESW CK BY THE WATER QUALI TY MCDEL, TO ESTI MATE SACRAMENTO RI VER



SALMON MORTALI TI ES.  THESE CONCENTRATI ONS VARY AT DI FFERENT LOCATI ONS DOMN TO THE RI VER BASED ON
I NFLOW FROM TRI BUTARI ES TO THE SACRAMENTO RI VER. THE MORTALI TY ESTI MATES WERE BASED ON

CALI FORNI A DEPARTMENT OF FI SH AND GAME Bl OASSAY STUDI ES ( PUBLI SHED | NFORVATI ON) AND DATA WHI CH
WERE COWP| LED AND SUMVARI ZED BY THE U.S. FI SH AND WLDLI FE SERVI CE ON THE DI STRIBUTI ON.  THE
MODEL CONSI DERS ALL LI FE STAGES OF FISH IN THE RIVER  THE MODEL ESTI MATED THE EFFECTS OF METALS
ON FI SH MORTALI TY FROM KESW CK DAM TO RED BLUFF ( APPROXI MATELY 60 RI VER M LES).

THE PURPCSE OF THE FI SH TOXICI TY MODEL WAS TO MAKE A RELATI VE COVPARI SON OF THE EFFECTS ON FI SH
FOR ALTERNATI VES OR COMVBI NATI ONS OF ALTERNATI VES THAT DO NOT MEET THE CBJECTIVES. | T WAS NOT FOR
THE PURPCSE OF PRQJECTI NG FI SHKI LLS TO JUSTI FY THE EXI STENCE OF | MM ON THE NPL. THE DOCUMENTED
OBSERVED FI SHKI LLS, EVEN W THOUT THE COVMPUTER MCDEL, DEMONSTRATE A POTENTI AL ENVI RONVENTAL
THREAT.

TH S MODEL WAS CALI BRATED TO THE 1978 CASE YEAR BY USI NG THE ESTI MATED 72 PERCENT FI SH MORTALI TY
FI GURES FROM THE USBR STUDY. THI S FI GURE WAS THE ESTI MATED PERCENT OF FI SH ( SALMON ONLY) THAT
WOULD HAVE BEEN KI LLED IN 1978 | F SOVE WOULD NOT HAVE BEEN CAUGHT AND TRANSPORTED TO COLEVAN

FI SH HATCHERY. THE ESTI MATE TOCOK | NTO ACCOUNT ALL LI FE STAGES OF FI SH AND WAS FOR 60 M LES COF
R VER FROM KESW CK DAM TO RED BLUFF.

COMMENT 3- 2

THREE COMMENTERS (BOYER, | MM - FOSTER, AND KATZAKI AN) QUESTI ON WHETHER FI SHKI LLS I N THE
SACRAMENTO RI VER ARE A PROBLEM AND DO NOT BELI EVE THE DOCUMENTED FI SHKI LLS ARE RELATED TO

DI SCHARCGES FROM | RON MOUNTAIN M NE.  SOME BELI EVE THE FI SHKI LLS ARE BASED ON A PRQJECTI ON BY THE
COVPUTER MODEL.

RESPONSE TO COMVENT 3- 2

THE CALI FORNI A DEPARTMENT OF FI SH AND GAME (DFG HAS BEEN | NVOLVED SINCE THE EARLY 1940'S WTH
VARI QUS STUDI ES ON SPRI NG CREEK AND THE SACRAMENTO RI VER ASSCCI ATED W TH TOXI C ACl D M NE WASTE.
ACCORDI NG TO DFG, THE DOCUMENTED FI SHKI LLS LI STED I N THE FEASI BI LI TY STUDY REPORT AT LOCATI ONS
BELOW SHASTA DAM ARE DI RECTLY ATTRI BUTED TO M NI NG OPERATI ONS AT | RON MOUNTAI N ON THE BASI S CF
ACTUAL OBSERVATI ONS OF DEAD FISH IN THE R VER, | NSPECTI ONS OF THE ACID M NE WASTE STREAMS, AND
WATER ANALYSES FOR METALS IN THE RI VER, BOTH ABOVE AND BELOW THE AREA | NFLUENCED BY | RON
MOUNTAI N AS WELL AS | N SPRING CREEK. THE OCCURRENCE OF AT LEAST 30 FI SHKILLS I N THE LAST 40
YEARS ON AN | RREGULAR BASI S | S DUE TO VARI ATI ONS | N HYDROLOG C EVENTS CONTROLLI NG THE RATI O OF
TOXI C AClD M NE WASTES TO CLEAN Rl VER WATERS RELEASED FROM SHASTA DAM

COWENT 3-3 (BOYER)
THE FOLLOW NG ARE STATEMENTS OR QUESTI ONS BY MR BOYER TO BE ADDRESSED | N THI S SECTI O\
|'S THERE ANY SPAWN NG AREA ABOVE REDDING (1.E., BETWEEN SHASTA DAM OR KESW CK DAM AND REDDI NG) ?

WHEN THE DEPT. OF FI SH AND GAME RECENTLY DI D FI SH AUTOPSI ES, THEY FOUND ONE FI SH THAT WAS I N
PERFECTLY GOCD HEALTH WTH 4 PPM OF CADM UM I N | TS LI VER

THE DECLI NE | N ANADROMOUS FI SHES WAS PARTI CULARLY NOTI CEABLE AFTER THE SHASTA AND KESW CK DAMVS
WERE BUI LT.

I'F IRON MOUNTAIN M NES, INC. THROUGH SPRING CREEK | S KILLING 72% OF THE FI SH I N THE RI VER,
PLEASE EXPLAIN, ON TH S BASI'S, THE ANADROMOUS FI SH RUN FOR 1984. ACCCORDI NG TO FI SH & GAVE AND
SACRAMENTO VALLEY RI VER WATER USERS ASSCCI ATI ON, THE RUNS HAVE | NCREASED STEADI LY, AT LEAST
SI NCE 1982. 1984 HAS BEEN THE BEST RUN I N A DECADE.



CALI FORNI A FI SH AND GAME HAVE MADE MAJOR BI OLOG CAL AND CHEM CAL ERRCRS IN THEIR TOXI G TY TESTS
BECAUSE THEY DI D NOT CONSI DER COPRECI PI TATI ON OF COPPER, ZI NC AND CADM UM W TH | RON AND

ALUM NUM  ALTHOUGH THEY PROVED THAT ZI NC AND COPPER ARE SYNERG STI C | N | NTOXI CATI ON PRCPERTI ES.
THEY PERHAPS DI D NOT REALI ZE THAT ALMOST ALL THE COPPER IS PRECI Pl TATED AT PH 6 AND THAT ZINC I S
ANTAGONI STI C TO THE FORVATI ON OF CADM UM TH ONEN, AND THI S WLL PROTECT THE ORGANI SM FROM THE
TOXI C EFFECTS OF CADM UM FURTHERMORE, COPPER |'S CAPABLE OF DI SPLACI NG BOTH ZI NC AND CADM UM
FROM METALOTH ONEN, THUS COPPER CAN BE TAKEN UP BY LYSCSOVES FROM WHI CH COPPER | S EXCRETED TO
THE BI LE.

ALSO, ACCORDI NG TO THE NATI ONAL RESEARCH COUNCI L, SELENI UM W LL PROTECT ORGANI SM5 FROM THE TOXI C
EFFECTS OF CADM UM I N FACT, THE BI OLOCd ST WHO PERFORMED THE TOXI C TEST ON KESW CK FI SH PERHAPS
DCESN T REALI ZE THAT THERE | S Bl OLOG CAL | NTERACTI ON, BOTH POSI Tl VE/ NEGATI VE, COVPETI Tl VE,
SYNERA STI C AS WELL AS ANTAGON STI C AMONG 25 ELEMENTS, 16 OF WHI CH ARE DEFI NI TELY ESSENTI AL TO
LIFE; 5 OF THEM DEFI NI TELY UNNECESSARY FCR LIFE;, 4 OF THESE ARE TOXI C AT RELATI VELY LOW LEVELS
THAT | NFLUENCE THE TOLERANCE OF CADM UM ( ALSO FROM THE NATI ONAL RESEARCH COUNCI L) .

W TH THESE FACTS OF LIFE...IT IS HARD FOR ME TO BELI EVE THAT ALL FACTORS OF TOXI COLOGY AND

Bl OCHEM STRY WERE CONSI DERED FOR THE FI SH TOXI COLOGY TESTS, AND THAT SUBSEQUENTLY THE DATA THAT
VENT | NTO THE COVPUTER PROGRAM PLEASE ALSO REMEMBER THAT MR PEDRI CLAI M5 THAT CADM UM

CONTAI NI NG FI SH ARE THE H GHEST | N THE STATE AT KESW CK- REDDI NG AREA.  WHEN HE WAS QUESTI ONED
ABQUT THE SAN LORENZO RI VER IN SANTA CRUZ COUNTY, HE SAID THAT IT WAS H GH TOO. PERHAPS | F MORE
TESTS WERE MADE, HE WOULD FI ND THAT KESW CK- REDDI NG WAS NOT' THE HI GHEST | N THE STATE.

MR BOYER ALSO HAD CONCERNS REGARDI NG LABCRATORY ANALYSES RESULTS AND STATED THAT DATA USED I N
THE COVPUTER ANALYSES FOR COVPARI NG ALTERNATI VES WERE BASED ON THESE ANALYSES AND THEREFCRE I N
ERROR  THESE CONCERNS ARE DI SCUSSED I N CATEGCRY 2 OF THI S RESPONSI VENESS SUMVARY.

RESPONSE TO COMVENT 3- 3
THERE ARE SPAWNI NG AREAS BETWEEN KESW CK DAM AND REDDI NG
TI SSUE CONTAM NATI ON

THE STATE WATER RESOURCES CONTROL BOARD HAS BEEN MONI TORI NG BODY BURDENS I N FI SH COLLECTED | N
WATERS THROUGHOUT THE STATE SI NCE 1976. AT THE SACRAMENTO RI VER STATI ON AT KESW CK, METALS
DETECTED I N RAI NBOW TROUT Tl SSUES ARE AT VALUES THAT REPRESENT A SI GNI FI CANT ELEVATED TOXI C
POLLUTANT LEVEL COVPARED TO ALL THE OTHER STATIONS I N THE STATE. THESE ELEVATED METAL RESI DUES
I NCLUDE CADM UM S| LVER, CHROM UM CCPPER, NI CKEL, AND ZINC. THERE IS A LI M TED AMOUNT CF
KNOALEDGE CONCERNI NG THE Bl OLOGd CAL EFFECTS OF THESE BODY BURDENS W TH THE EXCEPTI ON OF CADM UM
WHERE LONG TERM EXPCSURE AND BI CACCUMULATI ON STUDI ES HAVE BEEN REPORTED | N THE LI TERATURE. THE
CONCENTRATI ON OF 4 PPM FOUND | N TROUT LI VERS FROM THE KESW CK STATI ON EXCEEDS THE VALUES
REPORTED TO REPRESENT DETRI MENTAL EXPCSURE TO CADM UM

KING SALMON RUN | N 1984

KI NG SALMON HAVE A COVPLEX LI FE CYCLE THAT | NCLUDES RESI DENCE | N THE SACRAMENTO Rl VER FOR
APPROXI MATELY 3 OR 4 MONTHS UP TO THE JUVEN LE LI FE STAGE WTH A RETURN TO THE NATURAL STREAM AS
A SPAWNI NG ADULT 3 OR 4 YEARS LATER  FACTORS THAT | NFLUENCE THE RELATI VE SUCCESS OF TH S YEAR S
CLASS OF SALMON | NCLUDE, MOST | MPORTANTLY, THE END OF THE EL NI NO CURRENT I N THE NORTHERN

PACI FI C CCEAN AND ALSO GOOD STREAMFLOW CONDI TI ONS FOR THESE FI SH DURI NG THE PER OD THEY WERE
JUVEN LES IN THE RI VER

I RON REMOVAL I N TOXI G TY STUDI ES



DFG S TOXICI TY TESTS ESSENTI ALLY SI MULATED THE EVENTS IN THE RIVER  WHEN ACID M NE WASTE | S

DI SCHARGED | NTO KESW CK LAKE, PRECI PI TATI ON OF METALS BEG NS. THE METALS PRECI Pl TATE AT

Dl FFERENT RATES AND AT DI FFERENT PH LEVELS. | RON AND ALUM NUM ARE THE FI RST TO COVE QUT COF
SOLUTI ON FOLLOWED BY CCPPER, ZINC, AND CADM UM I N TERVS OF WHAT METALS ARE AVAI LABLE TO CAUSE
TOXI G TY PROBLEMS FOR SALMON AND STEELHEAD BELOW KESW CK DAM ONLY COPPER, ZI NC, AND CADM UM
REMAI N I N THE DI SSOLVED FORM AT TOXI C CONCENTRATI ONS.  THI'S CONCLUSI ON WAS SUPPORTED BY ACTUAL
CHEM CAL MEASUREMENTS COF R VER WATER FOR BOTH TOTAL AND DI SSOLVED METALS. BECAUSE M GRATORY

FI SH CANNOT GET ABOVE KESW CK DAM AND ALUM NUM AND | RON PRECI PI TATES ESSENTI ALLY DO NOT OCCUR
I'N SI GNI FI CANT AMOUNTS BELOW THE DAM THE SMOTHERI NG EFFECT THAT THESE PRECI Pl TATES HAVE ON EGGS
DCES NOT PRESENT A R SK TO WLD SALMON AND STEELHEAD. HOWEVER, THE PRECI Pl TATES WOULD PRESENT A
RI SK TO EGES I N A Bl OASSAY EXPERI MENT.

FI SH PHYSI OLOGY

THE DI SCUSSI ON OF FI SH PHYSI OLOGY W TH RESPECT TO WHAT HAPPENS TO METALS ONCE THEY ARE | NSI DE
THE FI SH I S UNCLEAR FI SH PHYSI OLOG STS HAVE POSTULATED A NUMBER OF MECHANI SM5 THAT ALLOW FI SH
TO El THER ELI M NATE METALS FROM THEI R BODY OR SEQUESTER THEM I N PARTS OF THEI R BODY WHERE THEY
DO LESS HARM  MORE | MPORTANTLY, PHYSI OLOG STS HAVE | DENTI FI ED A NUMBER CF DI FFERENT FI SH

TI SSUES DI RECTLY DAVAGED BY EXPOSURES TO COPPER, ZINC, AND CADM UM THEREFORE, DAMAGE CAN OCCUR
DURI NG EXPCSURE TO CONCENTRATI ONS LESS THAN THOSE THAT CAUSE DEATH.

COWMVENT 3-4 (DAVY MCKEE- MORGAN)

APPENDI X G OF THE REPORT CONTAI NS A DESCRI PTI ON OF A WATER QUALI TY MODELI NG EFFORT. TH S MCIDEL
I'S UTI LI ZED BY THE EPA TO COMPARE THE EFFECTI VENESS OF THE VAR QUS ALTERNATI VES. THE REPORT AS
PUBLI SHED G VES FEW DETAI LS AS TO THE ACTUAL PREEXI STI NG TESTS THAT WERE PERFORVED THAT WERE
USED AS I NPUT TO THE MODEL. NOT HAVI NG THE ORI G NAL REPCRT, | WOULD LI KE TO QUESTI ON HOW THESE
FI SH Bl QASSAYS WERE CONDUCTED. THERE IS EVI DENCE | N THE RECENT LI TERATURE WH CH SUPPORTS THE
CONTENTI ON THAT ALL STAGES OF FI SH FROM | CHTHYCPLANKTON TO THE ADULT STACGES THAT HAVE BEEN

RAI SED | N WATERS CONTAI NI NG METALS OFFER A GREATER RESI STANCE TO THESE METALS THAN DO SI M LAR
STAGES OF THE SAME FI SH SPECI ES GROM | N WATERS NOT CONTAI NI NG THESE METALS. THUS, IT IS

I MPORTANT TO UTI LI ZE FI SH SPECI ES THAT HAVE BEEN GROMWN | N WATERS CONTAI NI NG METALS | F VALI D
RESULTS ARE TO BE OBTAI NED. THERE HAS BEEN A DECENT FI SHERY | N THE SACRAMENTO RI VER AND I TS
TRI BUTARI ES ALL DURI NG THE 125 YEARS THAT THI'S M NE HAS CPERATED, AND THE GREATEST | MPACT TO
THESE FI SHERI ES HAS BEEN THE ARTI FI G AL STRUCTURES CONSTRUCTED | N THESE STREAMS BY THE BUREAU OF
RECLANATI ON.

RESPONSE TO COMVENT 3- 4

AN ACCLI MATI ON PHENOMENA HAS BEEN OBSERVED W TH CERTAI N STOCKS OF FI SH CHALLENGED W TH ZI NC.
THESE TEST RESULTS | NDI CATE THAT THESE PARTI CULAR FI SH CAN TOLERATE SLI GHTLY H GHER ZI NC
CONCENTRATI ONS AT A REDUCED MORTALI TY RATE. TO ACCOUNT FOR ACCLI MATI ON AS MUCH AS POSSI BLE, DFG
CHOSE A SALMON STOCK NATI VE TO THE UPPER SACRAMENTO RI VER AS THE TEST SPECI ES FCR THE ONSI TE
TOXI G TY TESTS USI NG SPRI NG CREEK WATERS. THESE ONSI TE RESULTS CONFI RVED THE APPLI CABILITY OF
LABORATCRY RESULTS.

THE ACCLI MATI ON PHENOMVENA SEEMS TO BE DEPENDENT ON FI SH RECEI VI NG CONSI STENT EXPOSURE COF ZI NC,
THROUGH PRECEDI NG LI FE STAGES. TH' S CAN ALSO SELECTI VELY KILL THE MORE SENSI Tl VE | NDI VI DUALS.
CONSI STENT EXPOSURE TO METALS DOES NOT ALWAYS OCCUR | N THE SACRAMVENTO RI VER BELOW SPRI NG CREEK
THROUGHOUT THE MAIN FI SH DEVELOPMENT PERI CD (FALL AND W NTER) AND DURI NG ALL YEARS. BECAUSE THE
DI SCHARCE OF LARGER QUANTI TIES OF ACID M NE WASTE | S | RREGULAR, | NSTANCES OCCUR WHEN EGGS ARE
NOT EXPOSED TO CHRONI C CONCENTRATI ONS OF METALS I N THE FALL BUT UNACCLI MATED FRY ARE EXPOSED TO
METALS DURI NG THE WNTER  ADDI TI ONALLY, THERE ARE SOMVE GENERATI ONS THAT RETURN AS ADULTS THAT
DI D NOT' EXPERI ENCE S| GNI FI CANT EXPOSURE TO METALS AS JUVEN LES DUE TO EI THER A FAVORABLE SERI ES



OF HYDROLOG C EVENTS THAT OCCURRED DURI NG THEI R STAY I N THE RI VER AS JUVEN LES OR THE FACT THAT
THEY MAY HAVE RESI DED AT A TRI BUTARY OR A HATCHERY AS JUVEN LES.

THERE HAS BEEN A CONSI STENT LONG TERM DECLI NI NG TREND I N THE UPPER SACRAMENTO RI VER KI NG SALMON
AND STEELHEAD POPULATI ONS, ESPECIALLY IN THE 26- M LE REACH BETWEEN KESW CK DAM AND BALLS FERRY
WHERE DOCUMENTED TOXI C CONCENTRATI ONS CF METALS OCCUR

COWMENT 3-5 (1 MV - FOSTER)

THE REPORT ALSO CI TES FI SH KILLS AS ANOTHER PROBLEM  THI' S ASSERTI ON | S BASED ON A COWPUTER
MODEL PRQJIECTI ON BY THE REG ONAL WATER QUALI TY CONTROL BOARD AND THE CALI FORNI A DEPARTMENT OF
FI SH AND GAME. HOWEVER, THE MODEL | NCLUDED ERRONEQUS CRI TERI A, | NCLUDI NG THE ASSUMPTI ON THAT
THERE ARE SPAWNI NG BEDS BETWEEN KESW CK DAM AND THE CI TY OF REDDING THERE IS ONE SVALL RI FFLE
ABOVE THE DAM BUT THE 5 OR 6 M LES BELOW KESW CK DAM DO NOT HAVE ANY SPAVWNI NG BEDS REMAI NI NG
YET, THAT AREA WAS USED IN THE MODEL AND SUPPOSEDLY REPRESENTS WHERE FI SH WERE KILLED. IN

ADDI TI ON, OF THE DOCUMENTED FI SH KI LLS THAT ARE ATTRI BUTED TO ACI D M NE DRAI NAGE FROM I MM ONLY
THREE WERE AT THE MOUTH OF SPRI NG CREEK. THE OTHER 30 DOCUMENTED KI LLS WERE | N SHASTA LAKE,

QU TE A WAYS UPRI VER FROM SPRI NG CREEK.

RESPONSE TO COMVENT 3-5

SI GNI FI CANT KI NG SALMON SPAVNI NG BEDS EXI ST BETWEEN KESW CK DAM AND THE CI TY OF REDDI NG ALONG
W TH EXCELLENT RAI NBOW TROUT HABI TAT. DFG MAKES ANNUAL ESTI MATES OF THE KI NG SALMON SPAWNI NG
STOCKS IN TH S AREA.

THE STATEMENT THAT THE LI ST OF FI SHKI LLS PRESENTED I N THE FEASI Bl LI TY STUDY REPORT | NCLUDES
THREE Kl LLS BELOW SHASTA DAM AND 30 ABOVE SHASTA DAM IS | NCORRECT. THE CORRECT TALLY OF THE
LI ST REFERRED TO | S 31 KI LLS BELOW SHASTA DAM AND ONE KI LL ABOVE SHASTA DAM

COWMENT 3-6 (1 MV - ARVAN)

IMM IS AWARE OF MOST, |F NOT ALL, OF THE TOXI G TY STUDI ES CONDUCTED AT SPRI NG CREEK REGARDI NG
FI SH HEALTH AND | S ALSO VEELL AWARE OF THE | NADEQUACI ES OF THOSE TESTS AND THEI R | NCONCLUSI VE
RESULTS. THE EPA STUDI ES ADM TTEDLY WERE NOT CONDUCTED ON THE SACRAMENTO RIVER AND I T IS NOT
KNOM UNDER WHAT CONDI TI ONS THEY WERE TAKEN, NOR IS I T KNOMW HOW SUCH UNRELATED STUDI ES CAN BE
USED AS A BASI S FOR PROPCSI NG WATER QUALITY CRI TERI A FOR PROTECTI ON OF AQUATIC LI FE IN THE
SACRAMENTO RI VER

IT 1S VERY PROBABLE THAT WHEREVER THE EPA STUDI ES WERE CONDUCTED, THERE WAS NOT THE SAME NATURAL
BUFFERI NG ACTI ON THAT | S PRESENT I N THE SACRAMENTO RI VER

RESPONSE TO COMVENT 3- 6

I N REPORTS DESCRI BI NG METAL TOXI G TY TEST RESULTS, SUCH AS THOSE PRESENTED BY EPA, THE

CONSTI TUENTS | N DI LUTI ON WATER THAT AFFECT METAL TOXI G TY ARE ALWAYS REPCRTED. THE CRI TER A
CHOSEN FOR THE SACRAMENTO Rl VER WATER TAKE | NTO ACCOUNT THE PRESENCE OF CONSTI TUENTS THAT AFFECT
METAL TOXI I TY.

THE PH OF THE RIVER IS AN | MPORTANT FACTOR AFFECTED BY THE ACID M NE WASTE. ALTHOUGH THE R VER
HAS BUFFERI NG CAPACI TY WHEN | T LEAVES SHASTA LAKE, THE RIVER PH IS AT TI MES S| GNI FI CANTLY
DEPRESSED WHEN LI M TED DI LUTI ON WATER AVAI LABI LI TY YI ELDS A H GHER RATI O OF ACI D SPRI NG CREEK
WATER TO R VER WATER. THE DEPRESSI ON OF THE Rl VER PH DECREASES THE PRECI Pl TATI ON RATE OF THE
METALS AND | NCREASES TOXICI TY. ONE EXAMPLE WAS DURI NG THE 1969 FI SHKILL WHEN THE RI VER PH AT
REDDI NG ACTUALLY DROPPED AS LOWAS 5.7.



I T SHOULD BE RECOGN ZED THAT THE ACTUAL PROCESS OF DETOXI FI CATI ON BY PRECI PI TATI ON OF METALS IN
THE R VER IS NOT | NSTANTANEQUS. PRECI Pl TATI ON OCCURS OVER TI ME AND DI STANCE AS THE WASTE MOVES
DOM THE RI VER W TH DI FFERENT METALS UNDERGO NG DI FFERENT RATES OF PRECI Pl TATI ON.  ACTUAL
MEASUREMENTS CF RI VER WATER DURI NG SPI LL EPI SCDES AT SPRI NG CREEK SHOW THAT DI SSOLVED METAL
CONCENTRATI ONS IN THE CRI Tl CAL RANGE FOR SALMON AND STEELHEAD CAN EXI ST AS FAR DOMSTREAM AS
BALLS FERRY, A R VER REACH OF APPROXI MATELY 26 M LES. BELOW THAT AREA A COVBI NATI ON OF DI LUTI ON
AND PRECI Pl TATI ON GENERALLY REDUCES THE DI SSOLVED CONCENTRATI ONS TO NON- CRI Tl CAL LEVELS.

COWENT 3-7 (KATZAKI AN)

THE REPORT APPEARS TO BE WELL WRI TTEN, BUT CONTAI NS NUMERQUS | NCONSI STENCI ES AND ERRCRS IN THE
DATA TABLES. THE FIRST OF THESE IS THE FI SH KI LL TABLE PRESENTED ON PAGES 3 AND 4 OF CHAPTER 3.
I DO NOT UNDERSTAND HOW FI SH KI LLS I N SHASTA LAKE AND AT THE BASE OF THE DAM RELATE TO ACID M NE
DRAI NAGE FROM | RON MOUNTAI N M NE, SI NCE ANY DRAI NAGE FROM THE M NE TAKES PLACE WELL DOMRI VER
FROM THESE SI TES. ALSO THE TABLE I NDI CATES THAT FI SH KI LLS AT REDDI NG WHERE EXTENSI VE

DI LUTI ON HAS TAKEN PLACE, ARE NOT SI GNI FI CANTLY DI FFERENT THAN FI SH KI LLS OBSERVED MJCH CLOSER
TO THE M NE I N SPRI NG CREEK AND KESW CK RESERVA R, WHERE HI GHER HEAVY METAL CONCENTRATI ONS ARE
OBSERVED. I N ADDI TION, THERE IS NO | NFORVATI ON AS TO THE CAUSE OF THE FI SH KI LLS AND WHETHER OR
NOT ANY SI GNI FI CANT FI SH KI LLS TAKE PLACE DURI NG THE LATE SPRING SUMMVER AND EARLY FALL MONTHS.
ALSO, FOR A LARGE PERCENTACE OF THE OBSERVED FI SH KI LLS, THERE El THER | S NO ESTI MATE OF THE
NUMBER KI LLED CR NO | DENTI FI CATI ON OF THE SPECI ES KI LLED. BASED ON THE DATA IN TH S TABLE, |
FAIL TO SEE I TS RELEVANCE TO TH S REPCRT.

RESPONSE TO COMVENT 3-7

THE ONE FI SHKI LL LI STED AS OCCURRI NG | N SHASTA LAKE HAS NOTH NG TO DO W TH DI SCHARGES FROM | RON
MOUNTAIN M NE VI A SPRING CREEK. | T WAS LI STED BECAUSE THE TABLE WAS TAKEN I N I TS ENTI RETY FROM
ANOTHER REFERENCE AS SHOMN ON THE BOTTOM OF THE TABLE. THERE WERE FOUR OTHER FI SHKI LLS LI STED
AS "BELOW SHASTA DAM ". THESE HAVE NOT YET BEEN VERI FI ED AS TO WHETHER OR NOT THEY WERE BELOW
THE | NFLUENCE OF | RON MOUNTAIN M NE DI SCHARGES (SPRING CREEK). | T DOESN T NECESSARI LY MEAN THAT
THEY OCCURRED AT THE BASE CF SHASTA DAM

THE REMAI NI NG 27 OCCURRENCES COF FI SHKI LLS PRESENTED I N THE TABLE ARE AT LOCATI ONS AFFECTED BY
I RON MOUNTAI N M NE RELEASES.

DOCUMENTED FI SHKI LLS ARE ALSO DI SCUSSED | N THE RESPONSE TO COWMENT 3- 2.
COMMVENT 3-8 (M LLER)

THE CORPS OF ENG NEERS |'S CONSI DERI NG SOVE RI PRAP WORK ON THE R VER BELOW THE DI VERSI ON DAM

THE DEPARTMENT OF FI SH AND GAME HAS STATED THAT RI PRAP DEPRI VES THE SANDS AND GRAVELS NEEDED FCR
SPAWNI NG | N THAT PORTI ON OF THE Rl VER TO THE PO NT WHERE 85 PERCENT OF THE SPAWNI NG FI SH ARE

KI LLED. HOW DOES THI'S MORTALI TY RATE RELATE TO THE 72 PERCENT FI SH MORTALI TY RATE ASSUVED FOR
THE | MM NO- ACTI ON ALTERNATI VE?

RESPONSE TO COMMVENT 3-8

TH' S PROPOSED RI PRAP PRQJECT DCES NOT RELATE TO THE | RON MOUNTAIN M NE | SSUE. A GEOLOG CAL
STUDY CONDUCTED BY THE DEPARTMENT OF WATER RESOURCES CONCLUDED THAT THE RI PRAP PRQJECT WOULD
REDUCE THE AVAI LABLE SPAWN NG GRAVELS | N THE PRQJECT AREA BY 85 PERCENT.

COMMVENT 3-9 ( SHASTA CASCADE)

IS THERE ANY RECORD OF THE NUMBER OF FI SH FRY THAT HAVE BEEN ENDANGERED ANDY OR KI LLED BY



PCLLUTI ON PROBLEMS? HAS THERE BEEN A DOLLAR VALUE PLACED ON THE LCSS OF TH S RESOURCE?
RESPONSE TO COMVENT 3-9

THE ONLY COVPCSI TE | NFORVATI ON FOUND DURI NG THE FEASI BI LI TY STUDY ON FI SHKI LLS RESULTI NG FROM
PCOLLUTI ON PRCBLEMS | S THE TABLE SHOM I N CHAPTER 3 OF THE FEASI BI LI TY STUDY REPORT.

THE U S. FI SH AND W LDLI FE SERVI CE ESTI MATES A DCLLAR VALUE | N THEI R COMVENTS | N APPENDI X B OF
TH' S RESPONSI VENESS SUMVARY.

CATEGCORY 4 -- ENVI RONVENTAL AND PUBLI C HEALTH HAZARDS

COMMENT 4-1 IS A GENERAL SUMVARY OF COMMENTS AND QUESTI ONS THAT WERE RECEI VED CONCERNI NG PUBLI C
HEALTH AND ENVI RONVENTAL HAZARDS. A CGENERAL RESPONSE | S PROVI DED BY EPA UNDER RESPONSE 4- 1.
SPECI FI C COMMENTS AND RESPONSES ARE THEN PRESENTED. RESPONSES TO COMMENTS 4-2 THROUGH 4-9 ARE
PROVI DED BY EPA. RESPONSES TO COMMENTS 4-10 THROUGH 4-25 ARE PROVI DED BY THE CALI FORNI A
DEPARTMENT COF HEALTH SERVI CES, EPI DEM OLOG CAL STUDI ES AND SURVEI LLANCE SECTI ON

GENERAL COMMENTS AND EPA RESPONSE
COMMENT 4-1

SEVEN COMMENTERS ( BOYER, DAVY MCKEE, | MM -FOSTER, | MM -ARVAN, MCLEAN, M LLER, STAUFFER)
COMMENTED THAT WHI LE THE FEASI Bl LI TY STUDY REPORT DI SCUSSES POTENTI AL PUBLI C HEALTH AND

ENVI RONMVENTAL HAZARDS ASSOCI ATED W TH ACI D M NE DRAI NAGE FROM | RON MOUNTAIN M NE, ACTUAL RI SKS
ARE NOT PROVEN AND CANNOT BE USED AS JUSTI FI CATI ON FOR PLACI NG | RON MOUNTAIN M NE ON THE

NATI ONAL PRICRITIES LI ST OR FOR REQUI RING M Tl GATI VE ACTION. THE FEASI BI LI TY STUDY REPORT I N
FACT CONCLUDES THAT THE POTENTI AL PROBLEMS OF DERMAL CONTACT, | NGESTI ON OF CONTAM NATED WATER,
AND | NGESTI ON OF CONTAM NATED FI SH ARE | NSI GNI FI CANT OR PRESENT NO PUBLI C HEALTH HAZARD. THE
POTENTI AL OF FI SHKILLS I N THE SACRAMENTO RI VER AS SHOMWN | N THE FEASI BI LI TY STUDY REPORT | S BASED
ON | NCOVPLETE AND M SLEADI NG DATA. THE FEASI BI LI TY STUDY WAS CONTI NUED AT CONSI DERABLE EXPENSE
TO DEVELCP ALTERNATI VE SCLUTI ONS TO PROBLEMS THAT WERE SHOMN NOT TO EXI ST.

RESPONSE TO COMVENT 4-1

THE OBJECTI VE OF THE PUBLI C HEALTH AND ENVI RONMVENTAL ASSESSMENT PRESENTED | N THE FEASI BI LI TY
STUDY REPCRT IS TO ASSESS, BASED ON THE NO- ACTI ON ALTERNATI VE, POTENTI AL RI SKS ASSCCI ATED W TH
ACI D M NE DRAI NAGE BOTH AT I TS SCURCE AND M GRATI NG FROM THE SITE. UNDER THE NO ACTI ON
ALTERNATIVE, I T IS ASSUMED NO REMEDI AL ACTI ONS WOULD BE | MPLEMENTED TO CORRECT THE PROBLEMS, AND
FUTURE LAND USE COULD CHANGE. POTENTI AL REMEDI AL ACTI ON ALTERNATI VES WERE | DENTI FI ED, DEVELOPED
AND EVALUATED BECAUSE RELEASES OF AMD FROM | M HAVE | MPAI RED WATER QUALI TY AND AQUATI C LI FE FCR
A SIGNIFI CANT PERIOD OF TI ME. THESE | MPACTS HAVE BEEN DOCUMENTED AND CONTI NUE TO PCSE A

SI GNI FI CANT POTENTI AL THREAT TO THE ENVI RONMENT.

THE | NFORNMATI ON PRESENTED I N THE FEASI Bl LI TY STUDY REPCRT | S PRI MARI LY BASED ON DATA DEVELOPED
DURI NG THE REMEDI AL | NVESTI GATI ON.  BOTH | NVESTI GATI ONS, THE REMEDI AL | NVESTI GATI ON AND THE
FEASI BI LI TY STUDY, ARE CONDUCTED AFTER A SI TE HAS BEEN PLACED ON THE NATI ONAL PRI ORI TI ES LI ST
(NPL). THE PLACEMENT OF A SITE ON THE NPL | S BASED ON A HAZARD RANKI NG SYSTEM EVALUATI ON WH CH
I'S PREPARED PRI OR TO THE REMEDI AL | NVESTI GATI ON AND FEASI BI LI TY STUDY. THEREFORE, COMMVENTS
REGARDI NG THE HAZARD RANKI NG SYSTEM AND PLACEMENT OF THE SI TE ON THE NPL HAVE NO RELEVANCE TO
THE FEASI Bl LI TY STUDY. |F, HONEVER, THE NO- ACTI ON ALTERNATI VE | S SELECTED BY EPA SUBSEQUENT TO
THE FEASI Bl LI TY STUDY, THEN THE SI TE | S REMOVED FROM THE NPL.

PUBLI C HEALTH



THREE TYPES OF EXPOSURE TO ACI D M NE DRAI NAGE WERE DI SCUSSED | N THE FEASI BI LI TY STUDY REPORT:

. DERVAL CONTACT W TH ACI D M NE DRAI NAGE ( AMD)
. I NGESTI ON OF WATERS AFFECTED BY AMD
. I NGESTI ON OF FI SH AFFECTED BY AMD.

DERVAL CONTACT. AS STATED | N THE DOHS ENDANGERMENT ASSESSMENT ( APPENDI X B OF THE FEASI Bl LI TY
STUDY REPCRT), "Dl RECT HUVAN EXPOSURE W LL PRCBABLY BE RARE BECAUSE OF THE REMOTENESS OF THE
AREA.". TH S IS BASED ON THE CURRENT LAND USE. HOWEVER, LAND USE COULD CHANGE I N THE FUTURE
WHERE HUMAN EXPCSURE COULD BE MORE LIKELY. | N FACT, I RON MOUNTAIN MNES, INC., IN A LETTER TO
THE GOVERNOR OF CALI FORNI A DATED AUGUST 13, 1985, STATED OBJECTI VES FOR THE SI TE THAT | NCLUDE A
PRI VATE W LDLI FE AND GAMVE PRESERVE AND THE DEVELOPMENT OF AN EXCLUSI VE SUBDI VI SI ON SURROUNDED BY
A PRI VATE RECREATI ON PARK.

DERVAL CONTACT UNDER THE NO- ACTI ON ALTERNATI VE REPRESENTS THE GREATEST HEALTH HAZARD W TH
RESPECT TO THE OTHER TWD TYPES OF EXPOSURE (| NGESTI ON OF WATER OR | NGESTI ON OF CONTAM NATED
FISH . AT THE R CHMOND PORTAL, THE AMD CONTAI NS SULFURI C ACI D | N CONCENTRATIONS (PH = 0.6 TO
1.4) THAT COULD CAUSE SERI QUS EYE | NJURI ES AND SKI N | RRI TATI ON THROUGH DI RECT EXPCSURE

(ACCORDI NG TO DOHS) .  THE SULFURI C ACID | S ACCESSI BLE TO DI RECT HUVAN CONTACT AT THE PORTAL, IN
THE FLUVE CONVEYI NG AMD TO THE BOULDER CEMENTATI ON PLANT, AND AT THE BOULDER CEMENTATI ON PLANT.

THE AMD | S DI LUTED AS I T ENTERS BOULDER CREEK, SLI CKROCK CREEK, AND SPRI NG CREEK, AND THERE | S
LESS R SK WTH REGARD TO DERVAL CONTACT I N THESE AREAS. THE PH I N BOULDER CREEK WAS MEASURED TO
RANCE FROM 1.8 TO 2.3 AND FOR SLI CKROCK CREEK WAS MEASURED TO RANCE FROM 2.8 TO 2.9. MEASURED
PH VALUES FOR LOVER SPRI NG CREEK RANGED FROM 2.4 TO 3. 2.

I NGESTI ON OF CONTAM NATED WATER.  POTENTI AL | NGESTI ON OF CONTAM NATED WATER FROM THE | RON
MOUNTAIN M NE SI TE WAS DI SCUSSED I N THE FEASI Bl LI TY STUDY REPORT FOR TWD DI FFERENT AREAS -- THE
UPPER STUDY AREA (AT THE SOURCE, BOULDER CREEK, SLICKROCK CREEK, SPRI NG CREEK, OR SPRI NG CREEK
RESERVO R) AND AT THE CI TY OF REDDI NG MUNI Cl PAL DRI NKI NG WATER SUPPLY | NTAKE.

THE POTENTI AL FOR I NGESTI ON CF AMD | N THE UPPER STUDY AREA UNDER THE EXI STI NG LAND USE I S

CONSI DERED SVALL BECAUSE OF THE REMOTE LOCATI ON, AND | T WOULD BE UNLI KELY THAT ANYONE WOULD

W LLFULLY DRI NK WATER THAT IS DI SCOLCRED OR HAS AN ODCR ASSCCI ATED WTH I T. HOWNEVER, THE
CONTAM NATED WATER |'S ACCESSI BLE BOTH ON | MM PRCPERTY AND ON OTHER PROPERTY ALONG SPRI NG CREEK.
THE POTENTI AL FOR TH S EXPCSURE COULD CHANGE W TH FUTURE LAND USE CHANGES.

THE POTENTI AL FOR | NGESTI NG CONTAM NATED WATER FROM THE CI TY OF REDDI NG WATER SUPPLY IS ALSO
DI SCUSSED I N THE FEASI Bl LI TY STUDY REPORT. TH S COULD OCCUR | F DOMESTI C DRI NKI NG WATER
STANDARDS FOR CADM UM ARE EXCEEDED IN THE G TY OF REDDI NG WATER SUPPLY. EVEN THOUGH THERE ARE
NO KNOWN MEASURED CONCENTRATI ONS OF CADM UM EXCEEDI NG THESE LIM TS AT THE A TY' S RAW WATER

I NTAKE, THEY COULD BE EXCEEDED DURI NG PERI CDS WHERE DI SCHARGES FROM SPRI NG CREEK ARE
UNCONTRCLLED WH LE RELEASES OF DI LUTI ON WATER FROM SHASTA DAM ARE REDUCED FCOR FLOOD CONTROL
PURPCOSES.

THE LIM TS WOULD HAVE TO BE EXCEEDED REGULARLY FOR THI'S TO POSE A SI GNI FI CANT PUBLI C HEALTH
THREAT.

I NGESTION OF FI SH | NGESTI ON OF FI SH TAKEN FROM KESW CK RESERVA R DCES NOT APPEAR TO REPRESENT
A SI GNI FI CANT PUBLI C HEALTH THREAT AS DI SCUSSED | N THE FEASI BI LI TY STUDY REPORT. THI S WAS BASED
ON AN ANALYSI S THAT EXPANDED THE ANALYSI S PREPARED BY DOHS | N | TS ENDANGERVENT ASSESSMENT
(APPENDI X B OF THE FEASI BI LI TY STUDY REPORT). THE DI SCUSSI ON I N THE MAI N BODY OF THE

FEASI BI LI TY STUDY REPORT COVPARED METAL CONCENTRATI ONS FROM EATI NG FI SH I N KESW CK FOR ONE YEAR
USI NG THE SAME SCENARI O AS DOHS TO VALUES FOR THE NORMAL DI ETARY | NTAKE. THE DI FFERENCE I N THE



ANALYSES | S THAT THE ONE IN THE TEXT | S BASED ON METALS MEASURED | N FI SH FLESH WHEREAS THE ONE
PREPARED BY DCOHS | S BASED ON METALS MEASURED I N FI SH LI VERS. THE REFERENCE MATERI AL | N APPENDI X
B IS INCLUDED INITS ORIA@ NAL FORM AS | S ALL OTHER REFERENCE MATERI AL RECElI VED FROM AUTHORS
OTHER THAN EPA' S CONTRACTOR

PUBLI C HEALTH SUMVARY. AS DI SCUSSED ABOVE, DERVAL CONTACT REPRESENTS THE GREATEST PUBLI C HEALTH
HAZARD W TH RESPECT TO THE OTHER TYPES OF EXPCSURE MENTI ONED ABOVE. EXPOSURE TO SULFURI C ACI D
UNDER CURRENT CONDI TIONS 1S NOT THE SAME W TH RESPECT TO EXPOSURE DURI NG THE PERI OD OF ACTI VE

M NI NG AND CQULD CHANGE BASED ON FUTURE LAND USE. EXPOSURE TO AMD AT A PH RANG NG FROM 2 TO 4
I'S NOT THE SAME AS POTENTI AL EXPOSURE TO AMD AT 0.5 TO 1.0. SEVERAL ATTEMPTS WERE MADE TO

OBTAI N ALL PERTI NENT | NFORVATI ON FROM THE | RON MOUNTAIN M NE FI LES. HOMNEVER, NO HEALTH AND
SAFETY RECORDS WERE PROVI DED FOR THE PERI CD OF ACTIVE M NI NG

I'N CONCLUSI ON, THE PUBLI C HEALTH | SSUES ARE NOT THE CRI Tl CAL FACTCRS I N DECI DI NG WHAT REMEDI AL
ACTI ON ALTERNATI VES WLL BE SELECTED BY EPA. | NSTEAD THE COMPARI SON OF ALTERNATI VES | S

PRI MARI LY BASED ON MEETI NG THE SELECTED CLEANUP OBJECTI VES | N THE SACRAMENTO R VER BELOW KESW CK
DAM THEREBY M NI M ZI NG THE ENDANGERMENT TO THE ENVI RONVENT PRESENTED BY THE AVD. THE PUBLIC
HEALTH | SSUES ALSO HAVE LI TTLE EFFECT ON THE OVERALL COST ASSOCI ATED W TH ANY OF THE REMEDI AL
ACTI ON ALTERNATI VES.

ENVI RONMVENTAL CONCERNS

THE ENVI RONMENTAL CONCERNS FCR THE | RON MOUNTAIN M NE SI TE ARE BASED ON THE EFFECTS CF AMVD
M GRATI NG FROM THE SI TE ON AQUATI C LI FE. THE EFFECTS ON AQUATI C LI FE THAT ARE DOCUMENTED I N THE
FEASI BI LI TY STUDY REPORT ARE THE FOLLOW NG

. THE CONTI NUED FLOW COF AMD HAS CAUSED PORTI ONS OF SLI CKROCK CREEK, BOULDER CREEK, AND
SPRI NG CREEK TO BE ESSENTI ALLY DEVA D OF AQUATI C LI FE.

. RECORDS FOR THE FI SHKI LLS LI STED I N THE FEASI Bl LI TY STUDY REPORT WERE TAKEN FROM A
USGS REPCORT. THE TABLE | N THE FEASI BI LI TY STUDY REPORT DOCUMENTS A REFERENCE FOR
EACH FI SHKILL. TH S | NFORVATI ON FOR 1940, 1944, 1948, AND 1949 DI D NOT ESTABLI SH
THE EXACT LOCATI ON OF THE REPORTED FI SH KI LLS BELOW SHASTA DAM  ACCORDI NG TO THE
CALI FORNI A DEPARTMENT OF FI SH AND GAME, W TH THE EXCEPTI ON OF THESE 5 YEARS, ALL
OTHER FI SHKI LLS LI STED ARE ATTRI BUTED TO THE AMD M GRATI NG FROM THE | RON MOUNTAI N
M NE SI TE.

. I'N ADDI TION TO FI SHKI LLS, THE AMD BEI NG DI SCHARGED HAS PHYSI OLOGd CAL EFFECTS ON FI SH
AND ALSO DEPRESSES THE OVERALL PRCDUCTIVI TY OF THE RI VER ACCORDI NG TO THE CALI FORNI A
DEPARTMENT CF FI SH AND GAME.

. ADDI TI ONAL | NFORMATI ON REGARDI NG ENVI RONVENTAL CONCERNS |'S PROVI DED BY THE U. S. FI SH
AND W LDLI FE SERVI CE | N APPENDI X B.

EPA RESPONSE TO SPECI FI C COMVENTS

COWMVENT 4-2 ( MCLEAN)

SI NCE NO FACTUAL EVI DENCE HAS BEEN PRODUCED | N THE STUDY TO SHOW THAT THERE |'S ANY THREAT TO
HUMAN HEALTH, WHY |'S THE | MM SI TE RETAINED ON THE NPL AS A MAJOR "ABANDONED' M NE AND THREAT TO
THE PUBLI C HEALTH?

RESPONSE TO COMVENT 4- 2



ACCORDI NG TO THE NATI ONAL CONTI NGENCY PLAN, SECTI ON 300. 66(7), "SI TES MAY BE DELETED FROM THE
NPL WHEN NO FURTHER RESPONSE | S APPRCPRI ATE. | N DELETI NG SI TES, THE AGENCY W LL CONSI DER
WHETHER ANY OF THE FOLLOW NG CRI TERI A HAVE BEEN MET...(C) BASED ON A REMEDI AL | NVESTI GATI ON,
EPA HAS DETERM NED THAT THE RELEASE POSES NO S| GNI FI CANT THREAT TO PUBLI C HEALTH OR THE

ENVI RONMVENT, AND THEREFORE, TAKI NG OF REMEDI AL MEASURES | S NOT APPRCPRI ATE AT THAT TIME ".

BASED ON THE | NFORVATI ON OBTAI NED DURI NG THE REMEDI AL | NVESTI GATION, THE | MM SI TE DI D NOT MEET
THE ABOVE CRI TERIA FOR REMOVAL FROM THE NPL. FOR EXAMPLE, DOCUMENTED FI SH KI LLS RESULTI NG FROM
DI SCHARGES FROM THE | MM SI TE ARE AN OBVI QUS S| GNI FI CANT THREAT TO THE ENVI RONVENT.

COMVENT 4-3 ( MCLEAN)

FOR THE SAME REASONS Cl TED ABOVE ( COMMENT 4-2), WHAT IS THE VALID TY OF THE REASON G VEN FOR
REJECTI NG THE | MM PROPCSAL, WWH CH STATES "THERE WOULD BE A RI SK TO THE PUBLI C HEALTH. .. " (PAGE
ES-9 IN THE EXECUTI VE SUWARY, PARAGRAPH 1)°?

RESPONSE TO COMVENT 4- 3

I T HAS NOT BEEN DEMONSTRATED THAT THE | MM PRCPCSAL CAN ATTAI N APPLI CABLE, RELEVANT, AND
APPRCPRI ATE FEDERAL AND STATE REQUI REMENTS. I T IS THEREFORE NOT A COWLETE PROPCSAL. THE RI SK
I'S ASSCCI ATED W TH CONTI NUI NG | MPACTS TO THE ENVI RONMENT AND AQUATI C LI FE AND POTENTI AL | MPACTS
AT THE A TY OF REDDI NG WATER SUPPLY | NTAKE WHI LE THE PRQJECT IS BEI NG DEVELOPED AND | MM SEEKS
TO SECURE FUNDI NG FOR THE PRQJECT. ALSO, BI QACCUMULATI ON OF METALS I N BOTH HUVANS AND FI SH
WOULD CONTI NUE TO PRESENT RI SKS. EPA DOES NOT WANT TO | NCREASE ANY EXI STI NG OR POTENTI AL RI SKS
BY NOT RESPONDI NG AS MANDATED UNDER CERCLA.

COWMVENT 4-4 ( MCLEAN)

VWHY HAS THE H STORI CAL RECORD OF PUBLI C EXPCSURE TO AMD WATERS | N PENNSYLVANI A, VEST VI RG N A,
AND THE | MM REDDI NG AREA NOT BEEN CONS|I DERED AND DI SCUSSED | N THE REPORT?

RESPONSE TO COMVENT 4- 4

POTENTI AL PUBLI C HEALTH THREATS ARE BASED ON S| TE- SPECI FI C EXPOSURE RQUTES AND CHARACTERI STI CS
OF THE CONTAM NANTS. EXPOSURE DURI NG ACTIVE M NING OF THE SI TE | S NOT NECESSARILY THE SAME AS
POTENTI AL EXPCSURE DURI NG THE CURRENT CR POTENTI AL FUTURE LAND USE CONDI Tl ONS.

COWMVENT 4-5 (MCLEAN)

SI NCE THE POTENTI AL THREAT TO HUVAN HEALTH IS ESSENTI ALLY ZERO, AND NONE OF THE SPORADI C

FI SHKI LLS I N THE SACRAMENTO RI VER ARE TOTALLY ATTRI BUTABLE TO THE AMD DI SCHARGE FROM | M WHAT
I'S THE JUSTI FI CATI ON FOR THE RUSH TO SPEND $5 TO $140 M LLION AT TH S SI TE WHEN THERE ARE DCOZENS
OF MORE DANCERQUS SI TES THROUGHOUT CALI FORNI A AND THE NATI ON TO WHI CH THESE FUNDS COULD BE

APPLI ED FOR GREATER PUBLI C PROTECTI ON?

RESPONSE TO COMVENT 4-5

I RON MOUNTAIN M NE | S THE STATE OF CALI FORNI A'S WORST WATER QUALI TY PRCBLEM ASSCCI ATED W TH
RELEASES FROM M NI NG SI TES. THE RWXCB HAS ESTI MATED THAT | MM CARRI ES AN AVERAGE OF 2, 350
POUNDS/ DAY OF ZI NC, 300 POUNDS/ DAY OF COPPER, AND 50 POUNDS/ DAY OF CADM UM | NTO THE SACRAMENTO
RIVER IN QUR | NVESTI GATI ON, VE FOUND THAT UNDER RELATI VELY DRY WATER CONDI TI ONS, | MM

CONTRI BUTED A M NI MUM OF 623 AND UP TO 3, 328 POUNDS/ DAY OF HEAVY METALS | NTO THE SACRAMENTO

R VER WE HAVE DOCUMENTED THAT RELEASES CF AMD FROM | MM HAVE SEVERELY DEGRADED WATER QUALI TY
AND RESULTED I N FI SHKI LLS DI RECTLY ATTRI BUTABLE TO THE SI TE.



EPA AND THE STATE ARE PROCEEDI NG I N A MANNER DESI GNED TO ENSURE THAT THE ENVI RONVENTAL

CONDI TI ONS RESULTI NG | N RELEASES FROM | MM ARE RESPONDED TO I N A TI MELY AND EFFI CI ENT MANNER
THE FUNDS THAT HAVE BEEN EXPENDED AT | M TO DATE HAVE NOT DI RECTLY PRECLUDED REMEDI AL RESPONSE
ACTI ON AT OTHER TOXI C WASTE SI TES I N CALI FORNI A

COMVENT 4-6 ( MCLEAN)

SINCE THE ONLY REAL THREAT OF AMD IS SPCRADI C FI SHKI LLS, THESE COULD BE COVPENSATED FCR BY
BU LDI NG NEW FI SH HATCHERY FACI LI TIES AT A VERY NOM NAL COST. WHY WAS TH S S| MPLE ALTERNATI VE
NOT CONSI DERED?

RESPONSE TO COMVENT 4- 6

THE OBJECTI VES OF EVERY REMEDI AL ACTI ON ARE TO "...M TI GATE AND M NI M ZE THREATS TO AND PROVI DE
ADEQUATE PROTECTI ON OF PUBLI C HEALTH, WELFARE, AND THE ENVI RONMENT..." AS SPECI FIED IN 40 CFR
300. 68(J).

BU LDI NG A FI SH HATCHERY TO REPLACE FI SH BEI NG KI LLED BY RELEASES FROM THE | MM SI TE WAS NOT
CONSI DERED BECAUSE | T WOULD NOT ADDRESS THE UNDERLYI NG ENVI RONVENTAL PROBLEM AND WOULD NOT,
THEREFORE, MEET THE OBJECTI VES OF 40 CFR 300. 68(J).

THE CALI FORNI A DEPARTMENT OF FI SH AND GAVE'S PCSITION IS THAT I T I S NOT APPROPRI ATE TO
COVPENSATE FOR THE LOSSES TO ONE OF THE AQUATI C RESCURCES DESTROYED BY PCLLUTI ON BY ENGAG NG I N
EXPENSI VE HATCHERY PRODUCTI ON.  CDFG HAS | NFORVED EPA THAT | T CONSI DERS THE MOST APPROPRI ATE
ACTI ON TO BE PROTECTI ON OF ALL THE AFFECTED RESOURCES BY | MPLEMENTI NG REMEDI AL ACTI ONS AT THE

I RON MOUNTAIN M NE SI TE. ADDI TI ONALLY, CDFG BELI EVES THAT THE ANGLI NG PUBLI C SHOULD NOT BE ASKED
TO ABANDON THE USE OF A RI VER SECTI ON BECAUSE OF AN | MPRCPERLY CONTROLLED TOXI C WASTE STREAM
EPA AGREES.

COWMVENT 4-7 (MCLEAN)

VWHY IS THERE NO MENTI ON OF THE FACT THAT THE ORI G NAL RANKI NG EVALUATI ON WAS | NCORRECT AND THAT
A TRUE RERANKI NG MAY COWVPLETELY ELIM NATE | MM AS A CANDI DATE FCR SUPERFUND EXPENDI TURES? MR
JACK W MOGRAW ASSI STANT ADM NI STRATOR, EPA, IN HI'S LETTER OF 2/5/85 TO | MM | NDI CATED THAT
TH S WOULD BE PART OF THE EVALUATI ON PROCEDURE.

RESPONSE TO COMVENT 4-7

THE HAZARD RANKI NG SCORE, BASED ON THE BEST AVAI LABLE | NFORVATI ON, WAS ACCURATE. THE EPA HAS
APPRI SED | MM THROUGH NUMERQUS PI ECES OF CORRESPONDENCE THAT THE AGENCY HAS REVI EVED THE HRS
SCORI NG OF | MM AND HAS CONCLUDED THAT THE FI NDI NGS OF THE REMEDI AL | NVESTI GATI ON, WHEN FACTORED
I NTO A RERANKI NG OF THE SI TE, WOULD CAUSE THE SI TE TO RECEI VE AN HRS SCORE SUFFI Cl ENTLY HI GH TO
REVMAI N ON THE NPL.

COWENT 4-8 (AR

THE LI ME/ LI MESTONE WATER TREATMENT PLAN HAS POTENTI AL Al R | MPACTS RELATI NG TO RELEASE OF THESE
FI VE TOXIC METALS. QOUR CONCERN FOCUSES ON THE AERATI ON PROCESS TO CONVERT FERROUS TO FERRI C
I RON.  AERATI ON PRESENTS THE PGOSSI BI LI TY FOR ENTRAI NVENT OF PARTI CULATE MATTER | N EXHAUST GASES.

IF TH'S METHCD OF REMEDI ATION IS CHOSEN, THE EI R SHOULD @ VE SUFFI CI ENT | NFORVATI ON ABOUT THE
PROCESS AND PLANT FOR THE Al R PCLLUTI ON CONTRCL DI STRICT AND THE ARB TO DETERM NE THE NEED FOR
EM SSI ONS CONTROL AND APPROPRI ATE TECHNCLOGY TO ACH EVE I T.



RESPONSE TO COMVENT 4- 8

THE AERATI ON SYSTEM VWH CH WOULD BE USED I N THE LI ME/ LI MESTONE TREATMENT PROCESS |'S NOT EXPECTED
TO ENTRAI N PARTI CULATE MATTER | N THE EXHAUST GASES. | F A LI ME/ LI MESTONE TREATMENT PROCESS | S
CHOSEN AS A REMEDI AL ACTION, AND | F AN EIR I'S REQUI RED, THE NECESSARY | NFORVATI ON W LL BE

PROVI DED TO THE ARB.

COWMENT 4-9 ( AGRI CULTURE)

THE FEASI Bl LI TY STUDY STATES THAT THE CONTI NUAL DI SCHARGE COF HEAVY METALS | NTO THE SACRAMENTO

R VER HAS EXCEEDED LETHAL CONCENTRATI ONS FCR AQUATI C LI FE AND W LL CONTI NUE TO DO SO UNLESS
REMEDI AL ACTION | S | MPLEMENTED AT THE | RON MOUNTAIN M NE. TH S ACI D M NE DRAI NAGE HAS THE
POTENTI AL OF | MPAI RI NG AGRI CULTURAL YI ELDS AS WELL SI NCE THE CONTAM NATED SACRAMENTO RI VER WATER
SERVES AS | RRI GATI ON WATER FOR AGRI CULTURAL LANDS.

RESPONSE TO COMVENT 4-9

THERE | S A POTENTI AL FOR | MPROVI NG AGRI CULTURAL Yl ELDS, HOMNEVER, | T APPEARS TO BE UNLI KELY SI NCE
DRI NKI NG WATER STANDARDS HAVE NEVER BEEN EXCEEDED | N THE SACRAMENTO RI VER NEAR REDDING I N
ADDI TI ON, METALS CONCENTRATI ONS | N THE SACRAMENTO RI VER ARE LONER DURI NG THE | RRI GATI ON SEASON

DCOHS RESPONSE TO SPECI FI C COMMENTS | NTRODUCTI ON

I N AUGUST 1984, THE EPI DEM OLOd CAL STUDI ES AND SURVEI LLANCE SECTI ON (ESSS) RESPONDED TO A
REQUEST BY MARK GALLOWAY OF THE TOXI C SUBSTANCES CONTRCL DI VI SI ON TO PROVI DE AN ENDANGERMENT
ASSESSMENT FOR THE | RON MOUNTAIN M NE SI TE | N SHASTA COUNTY. THE ASSESSMENT WAS BASED ON DATA
PROVI DED BY THE ENVI RONMENTAL PROTECTI ON AGENCY ( EPA) CONTRACTOR CH2M HI LL. TH S ENDANGERMENT
ASSESSMENT WAS SUBSEQUENTLY | NCORPCRATED | NTO THE FEASI BI LI TY STUDY AT THE SI TE PREPARED BY CH2M
H LL. PUBLI C COMVENTS ON THE FEASI BI LI TY STUDY WERE RECEI VED BY ESSS I N SEPTEMBER 1985, AND
RESPONSES TO COMVENTS RELATED TO THE ENDANGERVENT ASSESSVENT WERE PREPARED AS PRESENTED BELOW

SEVERAL COMMENTS WERE BASED ON THE RECALCULATI ON CF HEALTH RI SK FROM CONSUMPTI ON OF

CADM UM CONTAM NATED FI SH.  THE DEPARTMENT OF HEALTH SERVI CES ( DOHS) ASSESSMENT WAS BASED ON A
TABLE OF FI SH "TI SSUE' CADM UM LEVELS PROVI DED BY CH2M HI LL. SUBSEQUENTLY, IN THE FEASIBI LI TY
STUDY, THESE TI SSUE LEVELS WERE | DENTI FI ED AS LI VER LEVELS AND RI SK WAS RECALCULATED ON THE
BASI S OF FI SH MUSCLE LEVELS NOT MADE AVAI LABLE AT THE TI ME OF THE DOHS ASSESSMENT.

BECAUSE THE | RON MOUNTAIN SITE IS NOT LOCATED I N A POPULATI ON CENTER, AS | S THE CASE W TH NMANY
OTHER HAZARDQUS WASTE SI TES, THE ENVI RONMENTAL ASPECTS OF THE ENDANGERMENT ASSESSMENT WOULD
APPEAR TO FORM THE DRI VI NG FORCE FOR REMEDI ATI ON.

COWMVENT 4- 10 ( DAVY MCKEE- MORGAN)

WATER DOMNSTREAM FROM THE CEMENTATI ON PLANTS |'S ESSENTI ALLY SI M LAR TO RECREATI ONAL WATER IN
OTHER AREAS OF SHASTA COUNTY AND NO | NCl DENCES CF EYE OR SKI N DAVAGE HAVE BEEN REPORTED. CONTACT
W TH | NDI VI DUALS | N PENNSYLVANI A | NDI CATES THAT NO EYE CR SKI N DAMAGE HAS RESULTED FROM ACI D

M NE DRAI NAGE | N THAT STATE.

RESPONSE TO COMVENT 4- 10

SC ENTI FI C STUDI ES | N HUVANS DEMONSTRATE THAT EYE CONTACT W TH ACI D (HYDROCHLORIC) W TH PH
VALUES BELOWN 4.5 LEADS TO | RRI TATI ON, WHI LE VALUES FROM 3.5 TO 4.5 PRODUCES REVERSI BLE CORNEAL
DAMAGE. WATER SAMPLES FROM STREAMS | N THE AREA WERE DOCUMENTED W TH LOWER PH RANGES COF 2.2 TO
3.6. TH S PROVIDES A BASI S FOR POTENTI AL HEALTH HAZARDS.



COWMVENT 4-11 ( DAVY MCKEE- MORGAN)

METAL CONTENT OF FI SH FI LETS RATHER THAN FI SH LI VER SHOULD BE USED AS THE BASI S OF ESTI MATI NG
HUVAN EXPOSURE VI A SPORT FI SH CONSUMPTI ON.

RESPONSE TO COMVENT 4-11

FI SH MUSCLE DATA FROM 10 TROJUT CAUGHT BELOW KESW CK DAM I N 1979- 1980 ARE AVAI LABLE AND HAVE BEEN
USED FOR A REVI SED ESTI MATE. TH S REVI SED ESTI MATE WAS NMADE SUBSEQUENT TO THE AUGUST 1985

PUBLI C COWENT FS. WH LE RI SK OF EATING FI SH | S REDUCED | N THE REVI SED ESTI MATE, THE LONG TERM
R SK FROM THI S Bl QACCUMULATI VE TOXI N MUST NOT BE UNDERESTI MATED. W THOUT REMEDI ATION, M NE
EFFLUENT W LL CONTI NUE TO BE DEPOSI TED I N SPORT FI SH NG AREAS COF THE SACRAMENTO RI VER THE
CONCENTRATI ON OF CADM UM I N FI SH WLL CONTINUE TO RISE AND HEALTH RI SK WLL | NCREASE. MORE
COVPLETE AND CURRENT DATA ON CADM UM I N THE SACRAMENTO Rl VER ECOSYSTEM ARE NEEDED TO ADEQUATELY
PREDI CT THI S | NCREASE | N HEALTH RI SK.

COWMENT 4-12 ( DAVY MCKEE- MORGAN)

COVPARI SON OF STREAM WATER W TH DRI NKI NG WATER STANDARDS | S NOT RELEVANT BECAUSE THE STANDARDS
ARE APPLI ED AFTER MUNI Cl PAL WATER TREATMENT.

RESPONSE TO COWMVENT 4- 12

COVPARI SON W TH DRI NKI NG WATER STANDARDS | S PROVI DED BECAUSE THESE ARE THE MOST HI GHLY
STANDARDI ZED REFERENCE VALUES. THE ENDANGERVENT ASSESSMENT DOES NOT STATE OR | MPLY THAT THE
DRI NKI NG WATER QUALI TY HAS BEEN COMPROM SED BY EFFLUENT FROM THE | RON MOUNTAI N SI TE.
COWMENT 4- 13 ( BOYER)

THE CHANCE OF HUVANS BEI NG | NJURED BY ACI D M NE DRAI NACGE |'S REMOTE AS THE ACCESS IS LIM TED BY
PERM SSI ON OF THE PROPERTY OANER

RESPONSE TO COWMENT 4- 13

HUMAN EXPOSURE CANNOT BE EXCLUDED G VEN THE RELATI VE PROXIM TY OF A POPULATI ON CENTER AND THE
RECREATI ONAL USE OF SURROUNDI NG AREAS. ANY UNFENCED AREA MUST BE CONSI DERED TO PERM T UNLI M TED
PUBLI C ACCESS.

COWMVENT 4- 14 ( BOYER)

I NGESTI ON OF HARMFUL AMOUNTS OF TOXI C LEVELS OF THE ELEMENTS |'S REMOTE | F | NDEED NON- EXI STENT.
THE FEASI Bl LI TY STUDY COF CH2M H LL SAYS SO

RESPONSE TO COMVENT 4- 14

AGAIN, THE POTENTI AL FOR DAVACGE TO PUBLI C HEALTH VI A | NGESTI ON CF METALS EXI STS AND HAS BEEN
QUANTI FI ED ON THE BASI S OF AVAI LABLE | NFORVATI ON.

COWMVENT 4- 15 ( BOYER)
I NGESTI ON OF FI SH FROM THE SACRAMENTO RI VER BY HUMANS | S BENI GN AS FAR AS TOXI C LEVELS OF

CADM UM CCOPPER, OR ZI NC ARE CONCERNED, BECAUSE |F THE FI SH DO ACCUMJLATE THESE METALS, IT IS IN
THE LI VER



RESPONSE TO COMVENT 4- 15

THE H GHEST Tl SSUE LEVELS CF CADM UM ARE FOUND I N THE LI VER, BUT ALL TI SSUES ARE AFFECTED BY A
HEAVY BCDY BURDEN OF THI S METAL. I T IS ESTI MATED THAT 50 PERCENT OF THE BODY BURDEN OF CADM UM
I'S LOCATED I N THE LI VER AND KI DNEY, W TH ANOTHER 50 PERCENT DI STRI BUTED ACROSS OTHER Tl SSUES.
UNFORTUNATELY, PECPLE ALSO ACCUMULATE CADM UM I N THE LI VER (AND KI DNEY) OVER THEI R LI FETI ME.
ACCUMULATI ON OF METALS I N THESE ORGANS | S A RESPONSE TO ELEVATED EXPCSURES AND | NDI CATES THAT
THE ORGANISM | S AT RI SK FOR BI OLOG CAL EFFECTS OF THESE AGENTS. WH LE COPPER AND ZI NC ARE
ESSENTI AL TRACE ELEMENTS, THEY ARE BOTH TOXI C AT H GH EXPCSURES AND LOWER EXPOSURES CAN LEAD TO
DI SRUPTI ON OF METABOLI C PROCESSES | NVOLVI NG THESE METALS AS WELL AS CALCI UM AND | RON.

COWMENT 4- 16 ( BOYER)

I'N TOXI COLOGY, A BOOK BY CASARETT, PH.D., AND DOULL, M D. AND PH.D., (MM LLEN 1975), THE NORVAL
URI NARY LEVELS OF CADM UM IN THE U.S. RANGE FROM .5 TO .11 MOG PER LITER  NO WONDER

MUNI CI PALI TI ES ARE CONCERNED ABQUT MEETI NG BASI N STANDARDS. TH S BOOK ALSO STATES, ON PACE 468,
THAT IN 1971, "THE LEVELS (OF CADM UM IN M LK FROM 61 AMERI CAN CI TI ES WVERE FOUND TO BE 17 TO 30
PPB.". | AM WONDERI NG | F SUPERFUND MONEY WAS SPENT TO CLEAR UP TH S PROBLEM

ZINC IS NOT ONLY AN ESSENTI AL ELEMENT FOR LI FE AND REPRCDUCTI QN, BUT | S ANTAGON STIC TO THE
EFFECTS OF CADM UM ZINC IS ALSO A COVWPONENT OF | NSULIN AS WELL AS AT LEAST 25 ESSENTI AL
ENZYMES AND HORMONES. I T IS REQU RED IN THE SYNTHESES OF DNA AND THE PRCPER DEVELOPMENT AND
FUNCTI ONI NG OF REPRODUCTI VE ORGANS.

RESPONSE TO COMVENT 4- 16

THE CURRENT EDI TI ON (1980) OF THE TEXT C TED BY MR BOYER DOES NOT | NCLUDE REFERENCE TO THESE
CADM UM CONCENTRATIONS N M LK. WHILE ZINC IS AN ESSENTI AL TRACE ELEMENT, AND IS Bl OLOG CALLY
REGULATED, EXCESS ZI NC | NGESTI ON | NTERFERES W TH Bl OLOG CAL FUNCTI ON OF OTHER TRACE ELEMENTS,
PRI MARI LY | RON, COPPER, AND SELENI UM

COMMENT 4-17 ( STAUFFER)

WH LE THERE | S A PROBLEM OF HEAVY METAL DI SCHARGE. .. THE RELATED DANGERS HAVE BEEN
EXAGCERATED. ... THERE | S NO HUVAN HEALTH HAZARD PRESENTED. ... STATEMENTS SUCH AS "IT IS
PCSSI BLE THAT THE EPA SAFE DRI NKI NG WATER ACT MAXI MUM CONTAI NMENT LEVEL FOR CADM UM COULD BE
EXCEEDED AT THE G TY OF REDDI NG MUNI CI PAL WATER | NTAKE". .. ARE VERY M SLEADI NG

RESPONSE TO COMVENT 4- 17

ONE OF THE ANALYSES CF | NTAKE WATER AT THE PLANT YI ELDED A CADM UM LEVEL AT THE SAFE DRI NKI NG
WATER MAXIMUM  THI'S SUGCGESTS THAT THE RANGE OF VALUES ALREADY OVERLAPS THE STANDARD. CARE WAS
TAKEN | N THE ENDANCERMENT ASSESSMENT TO AVO D EXAGCERATI NG THE THREAT TO MUNI CI PAL WATER | N
REDDI NG

COWMENT 4- 18 ( STAUFFER)

THE PH MEASUREMENTS ON WH CH THE ONSI TE POSSI BI LI TY OF EYE OR SKIN | RRI TATI ON | S BASED ARE NOT
THOSE OF ANY WATER W TH WH CH THE PUBLI C CONTACT | S FORESEEABLE, BUT RATHER THOSE AT THE

DRAI NAGE QUTFALL OF THE R CHVOND PORTAL. THE STUDY REVEALS NO RECORD OF ANY | NJURY TO

ANYONE. . . FROM THE | RON MOUNTAI N DI SCHARGE WATERS.

RESPONSE TO COMVENT 4- 18



THE PH OF WATER FROM STREAMS | N THE AREA IS IN THE | RRI TATI ON RANGE AS DETAI LED ABOVE. VE DI D
NOT STUDY | NCl DENCES OF | NJURY, SINCE QUR Al M WAS TO DESCRI BE ENDANGERVENT. PRI OR I NJURY IS NOT
A PREREQUI SI TE FOR EPA ACTI ON UNDER SUPERFUND.

COWNENT 4-19 ( STAUFFER)

M NERALI ZED TASTE OF THE STREAM WATER WOULD BE SUFFI Cl ENT TO STOP A THECRETI CAL TRESPASSER FROM
DRI NKI NG ENQUGH OF THE WATER TO CAUSE A PRCBLEM

RESPONSE TO COMVENT 4- 19

HOPEFULLY THI S WOULD BE THE CASE; HOMNEVER, WE HAVE NO | NFORVATI ON ON THE TASTE, COLOR, OR SMELL
OF THE WATER

COWMVENT 4-20 ( MCLEAN)

I MM SHOULD BE RERANKED ON THE BASI S OF THE NEW HEALTH EFFECT DATA IN THE REPORT, WHI CH JUSTI FI ES
THE | MVEDI ATE REMOVAL OF | MM FROM THE NPL AS A FI RST LOG CAL ALTERNATI VE.

RESPONSE TO COMVENT 4- 20

ENDANCGERVENT ASSESSMENT |'S PART OF THE FEASIBI LI TY STUDY OF AN NPL SITE. I T IS NOT USED TO RANK
THE SI TE OR PLACE IT ON THE NPL LI ST. PLEASE ALSO SEE THE RESPONSE TO COMMENT 4-2 ABOVE, AND
COMMENT 9-1 BELOW

COWMVENT 4-21 ( MCLEAN)

FOUR HUVAN HEALTH THREATS WERE CI TED IN THE "I MM HAZARD RANKI NG SYSTEM EVALUATI ON. ". THEY WERE
DI SM SSED BY THE (FEASI BI LI TY) STUDY; THESE CONCLUSI ONS JUSTI FY THE | MVEDI ATE REMOVAL OF | WM
FROM THE NPL.

RESPONSE TO COMVENT 4- 21

THE ENDANGERMENT ASSESSMENT PREPARED BY DOHS HAS NO BEARI NG ON THE ORI G NAL RANKI NG OF THE SI TE,
AS MENTI ONED ABOVE. ESTI MATES OF HUVAN HEALTH RI SK FORM ONLY A PORTI ON OF THE ENDANGERMENT
ASSESSMENT, WH CH ALSO | NCLUDES ESTI MATES OF RI SK OF ENVI RONMENTAL DAMAGE. PLEASE ALSO SEE THE
RESPONSE TO COMVENT 4-2 ABOVE, AND COMMENT 9-1 BELOW

COWMVENT 4-22 ( MCLEAN)

LOCAL STREAM WATER WTH PH OF 2.0 TO 4.5 IS I N THE SAME RANGE AS RI VER WATERS | N PENNSYLVANI A
AND VEST VI RG NI A WHERE THERE HAVE BEEN NO RECORDED | NCI DENCES OF ADVERSE EFFECTS ON EYES, SKIN,
OR FROM I NGESTI ON.  NO | NCIl DENCES OF ADVERSE EFFECT ON EMPLOYEES COR VI SI TORS HAVE BEEN RECORDED
I'N OVER 107 YEARS AT THE | RON MOUNTAI N SI TE.

RESPONSE TO COMVENT 4- 22

SCl ENTI FI C REVI EW6 OF EPI DEM OLOGY OF HEALTH EFFECTS OF ACI D M NE DRAI NAGE (AMD) ARE NEEDED TO
SUPPCRT THIS VIEW | T SHOULD BE NOTED THAT A GREAT DEAL OF OUR | NFORVATI ON ON THE PROBLEM OF
CADM UM TOXICI TY I N HUMANS RESULTED FROM OBSERVATI ONS OF A PHYSI Cl AN | N A RESI DENTI AL COWUNI TY
DOMSTREAM FROM A M NE THAT WAS DI SCHARG NG CADM UM THUS, THERE IS CERTAI NLY SOVE PRECEDENT
FOR CONCERN OVER HEALTH EFFECTS CAUSED BY M NE EFFLUENTS. |IN ADDITION, PRIOR I NJURY IS NOT A
PREREQUI SI TE FOCR EPA ACTI ON UNDER SUPERFUND.



COWMVENT 4- 23 ( MCLEAN)

THE REPORT BASES | TS JUSTI FI CATI ON FOR RECOMVENDI NG THE EXPENDI TURE OF M LLIONS ON THE " CPI NI ON'
OF AN ALLEGED STATE HEALTH EXPERT THAT AMD IS A POTENTI AL CONTACT THREAT TO HUVAN HEALTH

RESPONSE TO COMVENT 4- 23

THE WORDI NG AS WELL AS THE CONTENT OF THE DOHS ENDANGERMENT ASSESSMENT AND ALSO THE FEASI BI LI TY
STUDY REPORT CHAPTER ON HEALTH EFFECTS MAKES I T CLEAR TO WHAT EXTENT A HEALTH RI SK | S ESTI MATED
TO EXIST. TH'S ESTI MATE IS BASED ON AVAI LABLE | NFORVATI ON AND WAS NOT EXAGCERATED. THE
EVALUATI ON WAS APPROPRI ATELY PREPARED AND HAS PLAYED AN APPROPRI ATE RCLE I N THE FEASI BI LI TY
STUDY AS A WHOLE. A SUBSTANTI AL AND | MM NENT THREAT TO HUMAN LI FE IS NOT A MAJCR CONSI DERATI ON
I'N THE SEQUENCE OF EVENTS | NVOLVED I N EPA ACTIONS AT THI S SITE.

COWMVENT 4- 24 ( MCLEAN)

A TRUE PROFESSI ONAL EVALUATI ON OF THE AVD CONTACT THREAT SHOULD HAVE CONTAI NED A DOCUMENTED
RECORD OF ADVERSE HEALTH EFFECTS | NCURRED BY AVD EXPOSURE | N PENNSYLVANI A, VST VIRG NI A, AND
REDDI NG AS WELL AS Bl O ASSAYS OF AMD CONTACT TOXICI TY I N ANI VAL MCDELS.

RESPONSE TO COMVENT 4- 24

EPI DEM OLOG CAL STUDI ES AND ANI VAL ASSAYS ARE NOT AN I NI TIAL STEP IN PUBLI C HEALTH RI SK
ASSESSMENT AT HAZARDOUS WASTE SI TES.

COWMENT 4-25 (| MM - ARVAN)

PCSSI BLE HEALTH HAZARDS BECAUSE OF REDDI NG DRI NKI NG WATER, CONTACT W TH AVD, OR | NGESTI ON COF
SPORT FI SH ARE FOUND BY THE FEASI BI LI TY STUDY TO NOT REPRESENT ANY SI GNI FI CANT HEALTH RI SK.
BECAUSE OF TH' S, | RON MOUNTAIN M NES SHOULD BE REMOVED FROM THE NPL.

RESPONSE TO COMVENT 4- 25

THE FEASI Bl LI TY STUDY AND THE DOHS ENDANGERMVENT ASSESSMENT ARE | N SUBSTANTI AL AGREEMENT AS TO
THE EXTENT OF HUVAN HEALTH HAZARD. THESE ASSESSMENTS ARE PART OF THE FEASI BI LI TY STUDY AND WERE
NOT | NVOLVED I N THE ORI G NAL RANKI NG PROCESS.

CATEGCORY 5 -- NEED FOR REMEDI AL ACTI ON
COMMENT 5-1 (CHI CO FLYFI SHERS)

THE CH CO FLYFI SHERS CLUB RECOGNI ZES THE HI GH VALUE OF THE FI SHERY SUPPORTED BY THE SACRAMENTO
R VER, AND EVEN MORE | MPORTANTLY, THE VALUE OF THE FI SHERY ONCE I T REACHES I TS FULL

POTENTI AL WHEN TH' S DUWP | S CONTRCLLED. THE ENVI RONMVENTAL PROTECTI ON AGENCY | S TO BE COVVENDED
ON THE CLEANUP PLAN PREPARED FOR THE WASTE SI TE.

COMVENT 5-2 (CDFG)

TH S HAZARDOUS WASTE SI TE RELEASES THE LARGEST VOLUME OF ACID M NE WASTE AFFECTI NG THE GREATEST
DOMSTREAM AREA | N CALI FORNI AL THE METAL- LADEN WASTE HAS BEEN PROVEN TO CAUSE SUBSTANTI AL
DAVACE TO SALMON AND STEELHEAD POPULATI ONS AND OTHER AQUATIC LI FE. WE ARE PLEASED W TH THE
REPORT' S QUTLI NE OF ALTERNATI VE COURSES CF ACTI ON TO PROTECT THE UPPER SACRAMENTO RI VER FROM
THESE TOXINS. ACTI ONS NEED TO BE TAKEN AS SOON AS PCSSI BLE TO CORRECT THE PCOLLUTI ON PROBLEM



COWMVENT 5-3 ( SHASTA CASCADE)

SALMON RESOURCES ARE A VERY | MPORTANT PART OF THE AREA' S FUTURE ECONOM C PROSPERI TY. WHATEVER
I'S NECESSARY TO REMOVE POLLUTANTS FROM THE SACRAMENTO RI VER MJUST BE DONE. THE ENLARGEMENT OF
THE SPRI NG CREEK RESERVA R WOULD BE A SI GNI FI CANT STEP. WE CANNOT DELAY ANY FURTHER I N TAKI NG
ACTI O\

COWMVENT 5-4 (FWB)

THE FI SH AND W LDLI FE SERVI CE | S PRI MARI LY CONCERNED W TH ADVERSE | MPACTS THAT ACID M NE

DRAI NAGE FROM | RON MOUNTAI N M NE HAS ON ANADROMOUS FI SH RESOURCES OF THE SACRAMENTO RI VER

LIM TED FI SH AND W LDLI FE RESOURCES OCCUR | N THE LOAER SPRI NG CREEK DRAI NAGE, LARGELY BECAUSE OF
EXTENS| VE LAND Di STURBANCE, DEVEGETATI ON, AND THE EROS| VE CHARACTER OF SOILS IN TH'S AREA. IN
OUR OPINION, THE OVERALL BENEFI T OF SI GNI FI CANTLY REDUCI NG OR ELI M NATI NG TOXI C DI SCHARGE TO THE
SACRAMENTO RI VER W LL FAR OUTWEI GH THE | MPACTS OF REMEDI AL MEASURES, WHETHER THEY BE MAJOR
STRUCTURAL, SOURCE POl NT, OR WATER DI VERS| ON RELATED.

RESPONSE TO COWMENTS 5-1, 5-2, 5-3, AND 5-4

EPA APPRECI ATES THE SUPPORT OF THE ABOVE COMMVENTERS FOR THE NEED TO PRCCEED W TH REMEDI AL
ACTI O\

CATEGORY 6 -- COSTS OF REMEDI AL ACTI ON

COWMENT 6-1 (1 MV - FOSTER)

THE PROPOSED ALTERNATI VES WOULD BE A CONTI NUI NG COST FOR AS LONG AS | T CONTI NUES TO RAIN I N THE
REDDI NG AREA.  THEY WOULD COVPLETELY DESTROY ALL PCSSI Bl LI TIES OF M NERAL PRODUCTI ON AND | NCOVE.
THEREFORE, COST RECOVERY WOULD BE | MPOSSI BLE, AND THE TAXPAYER WOULD ULTI MATELY BE STUCK W TH
THE BI LL.

RESPONSE TO COWVENT 6- 1

UNDER THE CURRENT SUPERFUND LEG SLATI ON, EPA | S RESPONSI BLE FOR PAYI NG THE Q&M COSTS FOR THE
FIRST YEAR THE OPERATI ON AND MAI NTENANCE COSTS FOR THE REMAI NI NG YEARS WOULD BE PAI D FOR BY
THE STATE OF CALI FORN A.

EPA IS CONFI DENT THAT | MPLEMENTATI ON OF ANY AGENCY- FUNDED REMEDI AL ACTI ON WOULD NOT PRECLUDE OR
PRESENT AN UNREASONABLE BARRI ER TO FUTURE M NI NG AT THE SI TE.

COMVENT 6-2 ( MCLEAN)

WHAT |'S THE DEFI NI TI ON OF " COST- EFFECTI VENESS" AS I T |I'S USED FCR SUPERFUND SI TES?

RESPONSE TO COMVENT 6- 2

ACCORDI NG TO THE DEFI NI TION | N THE NCP, COST- EFFECTI VENESS | S DEFI NED AS THE LOWEST- OCST
ALTERNATI VE THAT EFFECTI VELY M NI M ZES THREATS TO AND ADEQUATELY PROTECTS THE PUBLI C HEALTH,
WELFARE, AND THE ENVI RONVENT.

CATEGORY 7 -- TI MEFRAME FOR | MPLEMENTI NG REMEDI AL ACTI ON

COWMVENT 7-1 (DAVY MCKEE- TURK)



EPA HAS STATED THAT | T WOULD TAKE A YEAR FCR DESI GN AND 2-3 YEARS FOR CONSTRUCTI ON OF A LI ME
NEUTRALI ZATI ON FACI LI TY. DAVY MCKEE S EXPERI ENCE | NDI CATES THAT THEY COULD CONSTRUCT THI S TYPE
OF FACILITY IN 18 TO 24 MONTHS, | NCLUDI NG THE DESI GN OF THE PROCESSI NG FAC LI Tl ES.

RESPONSE TO COMVENT 7-1

AT TH'S TIME, EPA IS NOT PROCEEDI NG W TH LI ME/ LI MESTONE NEUTRALI ZATI ON AND WOULD ONLY DO SO | F
NEEDED. THE DESI GN AND CONSTRUCTI ON OF OTHER COVPONENT REMEDI AL ACTI ON ALTERNATI VES W LL
ACTUALLY BE COVPLETED FAR I N ADVANCE COF THE ESTI MATES FOR THE TREATMENT WORKS.

COWMVENT 7-2 (RARDI N)

ONCE ACTI ON HAS BEEN | MPLEMENTED, HOWLONG WLL IT TAKE TO CLEAN UP | RON MOUNTAIN? IS I T LI KELY
THAT ANY OF THE DI VERSI ON DAMS WOULD EVER BE REMOVED I N QUR LI FETI ME?

RESPONSE TO COMVENT 7- 2

ONCE A REMEDI AL ACTION | S | MPLEMENTED, THE BENEFI TS TO THE SACRAMVENTO RI VER ARE EXPECTED TO BE
| MMEDI ATE. ACI D M NE DRAI NAGE LEAVI NG THE SI TE, ALTHOUGH REDUCED BY | MPLEMENTI NG VARI QUS
PROPOSED ALTERNATI VES, | S EXPECTED TO CONTI NUE FOR MANY YEARS.

SHOULD AN ALTERNATI VE BE SELECTED THAT | NCLUDES THE CONSTRUCTI ON OF SURFACE WATER DI VERSI ON
STRUCTURES, IT IS NOI EXPECTED THAT THESE DI VERSI ON STRUCTURES WOULD BE REMOVED | N OUR LI FETI ME.

CATEGORY 8 -- LIABILITY FOR | RON MOUNTAIN M NE PROBLEMS
COWMVENT 8-1 (CCLLI ER)
WLL IMM HAVE TO PAY FOR CONSTRUCTI ON OF THE LI ME NEUTRALI ZATI ON PLANT?

HOW MUCH LI ABI LI TY WLL GOVERNMENT ACGENCI ES HAVE TO ASSUVE FOR CONTRI BUTI NG TO THE PROBLEM BY
THE OPERATI ON OF SHASTA DAM AND KESW CK DAM?  THERE SHOULD BE MORE EXAM NATI ON OF WHAT THE
GOVERNMVENT HAS DONE TO EXACERBATE THE PRCBLEM AT | MM

RESPONSE TO COMVENT 8- 1

UNDER THE COWPREHENSI VE ENVI RONMVENTAL RESPONSE, OOMPENSATI ON, AND LI ABI LI TY ACT ( CERCLA),
RESPONSI BLE PARTI ES ARE LI ABLE TO REI MBURSE EPA FOR ALL COSTS EXPENDED | N TAKI NG A RESPONSE
ACTION AT AN NPL SITE. TH S WOULD | NCLUDE THE COST OF CONSTRUCTI NG A LI ME NEUTRALI ZATI ON
FACILITY, SHOULD | T BE DEEMED NECESSARY TO MEET CLEANUP OBJECTI VES. UNDER CERCLA, A RESPONSI BLE
PARTY |'S DEFI NED AS THE CURRENT OMER CR CPERATOR OF THE SITE, THE PAST OMER OR OPERATOR, AND
PERSONS WHO GENERATED OR WVERE | NVOLVED | N TRANSPORT, TREATMENT, OR DI SPCSAL OF HAZARDOUS
SUBSTANCES AT THE SITE. MM, AS THE CURRENT PRCPERTY OMNER, MNAY BE LI ABLE TO REI MBURSE EPA FOR
PAST RESPONSE COSTS, AND ANY COSTS EXPENDED BY THE AGENCY | N | MPLEMENTI NG COVBlI NED ALTERNATI VE
CA-7.

THE OPERATI ON OF THE SHASTA DAM KESW CK DAM AND SPRI NG CREEK DEBR S DAM HAS NO REAL EFFECT ON
DI SCHARGES OF AMD THAT LEAVE THE IMM SITE. THE | MM PROBLEM PROBABLY EXI STED LONG BEFORE THE
CONSTRUCTI ON OF THESE DANS.

THE USBR CURRENTLY OPERATES SPRI NG CREEK DEBRI'S DAM TO M NI M ZE THE TOXI C EFFECTS OF AMD FROM
I MM ON AQUATI C LI FE BELOW KESW CK DAM

CATEGORY 9 -- PLACEMENT OF | RON MOUNTAIN M NE ON THE NPL



COMMENT 9-1

THREE COMMENTERS (| MM - ARVAN, | MM - FOSTER, MCLEAN) STATED THAT | RON MOUNTAIN M NE WAS
ERRONEQUSLY PLACED ON THE NATIONAL PRIORITIES LIST (NPL) IN THE FIRST PLACE, DUE TO | NCORRECT
AND M SREPRESENTED DATA. THE FOLLOW NG PO NTS WERE MADE:

. FLAT CREEK (THE RMXB' S BASI S OF GROUNDWATER RANKI NG HAS ONLY 6 RESI DENTS, NOT 40.

. THERE ARE NO WATER WELLS IN THE FLAT CREEK DRAI NAGE, AND THE QUALI TY OF WATER FOR
ALL RESI DENTS OF FLAT CREEK MEETS ALL PRI MARY DRI NKI NG WATER STANDARDS.

. SPRI NG CREEK DCES NOT' AND NEVER HAS CAUSED THE QUALITY OF THE CI TY OF REDDI NG S
WATER SUPPLY FROM THE SACRAMENTO RI VER TO EXCEED THE EPA PRI MARY DRI NKI NG WATER
STANDARDS EVEN UNDER THE "WORST CASE' CONDI TI ONS OVER THE PAST 100 YEARS.

. THERE | S NO FACTUAL EVI DENCE PRCDUCED I N THE STUDY TO SHOW THAT | MM I N | TS PRESENT
STATE |I'S ANY THREAT TO HUVAN HEALTH. I T I'S NO DI FFERENT FROM ANY OTHER NORVAL
COPPER M NI NG OPERATI ON MEETI NG PRESCRI BED EFFLUENT LI M TATIONS, YET I T WAS FALSELY
CLASSI FI ED AS AN "ABANDONED' HAZARDOUS WASTE SITE. | MM SHOULD BE RE- RANKED ON THE
BASI S OF THE NEW HEALTH EFFECT DATA I N THE REPORT WH CH JUSTI FI ES THE | MVEDI ATE
REMOVAL OF | MM FROM THE NPL AS A FI RST LOG CAL ALTERNATI VE.

RESPONSE TO COMVENT 9-1

RELEASES FROM | MM DO NOT HAVE TO EXCEED DRI NKI NG WATER STANDARDS AT THE WATER SUPPLY | NTAKE I N
ORDER TO BE CONSI DERED AS A CANDI DATE FOR THE NPL. EVI DENCE OF RELEASE TO THE SURFACE WATER
PATHWAY (WHICH | S ONE OF THREE PATHWAYS CONSI DERED WHEN EVALUATI NG A SI TE FOR PLACEMENT ON THE
NPL) 1S OBTAI NED WHEN RELEASES FROM A S| TE ARE ABOVE BACKGROUND;, THI S HAS BEEN DOCUMENTED BY
PAST STATE SAMPLI NG AND DURI NG EPA' S REMEDI AL | NVESTI GATI ON.

ACCORDI NG TO THE NATI ONAL CONTI NGENCY PLAN, SECTI ON 300.66(7), "SI TES MAY BE DELETED FROM THE
NPL WHEN NO FURTHER RESPONSE | S APPRCPRI ATE. | N DELETI NG SI TES THE AGENCY W LL CONSI DER WHETHER
ANY OF THE FOLLOW NG CRI TERI A HAVE BEEN MET...(C) BASED ON A REMEDI AL | NVESTI GATI ON, EPA HAS
DETERM NED THAT THE RELEASE POSES NO SI GNI FI CANT THREAT TO PUBLI C HEALTH CR THE ENVI RONVENT, AND
THEREFORE, TAKI NG OF REMEDI AL MEASURES | S NOT APPRCPRI ATE AT THAT TIME.". BASED ON THE

I NFORVATI ON DERI VED DURI NG THE REMEDI AL | NVESTI GATI ON, THE | RON MOUNTAIN M NE SI TE DI D NOT MEET
THE ABOVE CRI TERI A FOR REMOVAL FROM THE NPL.

THE FI NDI NGS OF EPA' S REMEDI AL | NVESTI GATI ON THAT THERE |S A LOW POTENTI AL FOR ONSI TE HUVAN
EXPOSURE TO ACI D M NE DRAI NAGE ( DERVAL CONTACT AND | NGESTI ON)) HAS NO BEARI NG BECAUSE | T IS NOT
CONSI DERED | N THE HAZARD RANKI NG SCORI NG CF A SITE.

COWMENT 9-2 (M LLER)

THERE ARE MANY POLLUTI ON SITES I N CALI FORNI A THAT ARE I N MORE NEED OF SUPERFUND MONEY THAN | RON
MOUNTAI N M NE.

RESPONSE TO COMVENT 9- 2

EPA BELI EVES THAT THROUGH THE FEDERAL SUPERFUND PROGRAM AND THE STATE SUPERFUND PROGRAM

ADM NI STERED BY THE DEPARTMENT OF HEALTH SERVI CES, PRI CRITY TOXI C WASTE S| TES ARE RECEI VI NG
APPRCPRI ATE REMEDI AL AND EMERGENCY RESPONSE ACTI ONS AND ARE BEI NG FUNDED AT APPRCPRI ATE LEVELS.
FUNDI NG THE | RON MOUNTAIN M NE RI/FS HAS NOT DI RECTLY PRECLUDED REMEDI AL RESPONSE ACTI ONS AT
OTHER PRI ORI TY SI TES.



CATEGORY 10 -- AVAILABILITY OF R AND FS REPORTS/ PUBLI C COMVENT PERI CD
COMMENT 10-1

THREE COMMENTORS ( DAVY MCKEE- MORGAN, | MM - ARVAN, STAUFFER) COMMENTED ABQUT DI FFI CULTIES I N
OBTAI NI NG THE REMEDI AL | NVESTI GATI ON AND FEASI BI LI TY STUDY REPORTS FOR REVI EW AND ABQUT THE
I NADEQUACY CF THE PUBLI C COMMENT PERI CD. THE FOLLOWN NG COMMENTS WERE MADE:

. MR MORGAN STATED THAT ON AUGUST 2, 1985, HE ASKED EPA TO SEND THREE CCPIES OF THE
FEASI BI LI TY STUDY REPORT TO THE DAVY MCKEE CORPORATI ON FOR REVI EW THEY RECElI VED ONE
COPY ON AUGUST 9 AND ONE ON AUGUST 12; ONE WAS SENT BY | M AND ONE BY CH2M HI LL.
TH S ALLOAED ONLY A SHORT TI ME FOR DAVY MCKEE TO REVI EW THE REPORT AND PREPARE FOR
THE AUGUST 15 PUBLI C MEETI NG

. MR ARVAN STATED THAT 21 DAYS | S | NADEQUATE FCOR PUBLI C COMMENT ON A PRQJECT OF TH S
SIZE. EVEN THOUGH THE FEASI Bl LI TY STUDY REPORT WAS COVPLETED FOR RELEASE ON AUGUST
2, DI STRI BUTI ON WAS DELAYED FOR SEVERAL DAYS. HE BELI EVES THE | NFORVATI ON
REPOSI TORY AT THE REDDI NG PUBLI C LI BRARY NEVER DI D RECEI VE A COPY OF THE REPCRT.
TH S WAS A DEFI NI TE DI SADVANTAGE TO THE PUBLIC. MORE TI ME BETWEEN THE PUBLIC
MEETI NG AND THE CLOSE OF THE COMMENT PERI CD WOULD HAVE ALLONED A MJCH MORE
COVPREHENSI VE AND DETAI LED CRI TI QUE OF THE REPORT. ADDI TI ONAL TI ME FOR COMMENT WAS
REQUESTED FROM EPA, BUT THI S REQUEST WAS REFUSED.

. STAUFFER ALSO COMMENTED THAT THE 3- WEEK COMMENT PERI OD | S UNREASONABLY SHORT FCR
SUCH A COWPLEX REPCRT. TYPI CALLY, EPA PROVI DES FOR A COMMVENT PERI CD OF AT LEAST 60
DAYS AND OFTEN LONGER FURTHER, | T I'S EPA PRACTI CE TO PROVI DE FOR | NPUT FROM
| NTERESTED PARTI ES PRI OR TO THE PUBLI CATION CF A FEASI BI LI TY STUDY REPCRT. THE
NATI ONAL CONTI NGENCY PLAN PROVI DES THAT | NDUSTRY | NPUT SHOULD BE SCLI ClI TED BY THE
TECHNI CAL ADVI SORY COW TTEE (TAC) IN THE DEVELCPMENT OF REMEDI AL OPTIONS. THE TAC
DI D NOT | NCLUDE AN | NDUSTRI AL REPRESENTATI VE, NOR | S STAUFFER AWARE THAT ANY EFFORT
WAS MADE BY THE TAC TO SCLICI T | NDUSTRY VI EV6.

THE SHORTNESS OF THE COMMENT PERI OD WAS AGGRAVATED BY THE FACT THAT THE FEASI BI LI TY STUDY REPORT
WAS NOT RELEASED TO STAUFFER CHEM CAL COVPANY UNTI L AUGUST 8 AND COULD NOT BE MADE AVAI LABLE TO
TECHNI CAL STAFF UNTI L AUGUST 12.

STAUFFER STATED I TS | NTENTI ON TO SUBM T DETAI LED COMVENTS TO EPA BY SEPTEMBER 30, 1985, AND
REQUESTED EPA TO DEFER ANY DECI SION ON THE SELECTI ON OF A REMEDI AL CPTI ON OR THE COWM TMENT COF
FUNDS UNTIL EPA REVI EN6 THESE COMMENTS.

STAUFFER S EFFORT TO REVI EW THE FEASI BI LI TY STUDY REPORT WAS ALSO H NDERED BECAUSE THEY DI D NOT
HAVE THE ANALYTI CAL DATA THAT WERE THE BASI S FOR ESTABLI SHI NG THE REMEDI AL ALTERNATI VES. THEY
REQUESTED THE REMEDI AL | NVESTI GATI ON REPCRT FOR REVI EW ON SEVERAL OCCASI ONS, BUT DI D NOT RECEI VE
I T FROM EPA.

RESPONSE TO COMVENT 10-1

EPA |'S UNDER NO OBLI GATI ON TO PROVI DE COPI ES OF THE FEASI BI LI TY STUDY REPCRT TO | M

CONTRACTCRS; OUR RESPONSI Bl LI TI ES WERE FULFILLED IN PROVIDING I|MWM WTH I TS OM CCPY. WE BELI EVE
ITISIMM'S RESPONSI Bl LI TY TO FORMRD CCPI ES OF ANY REPORTS | T WANTS REVI EWED DI RECTLY TO I TS
CONTRACTORS. NEVERTHELESS, EPA DID PROVIDE MM AND | TS CONTRACTORS WTH FI VE CCPIES. COPI ES
VERE ALSO AVAI LABLE AT TWD | NFORVATI ON REPCSI TORI ES | N REDDI NG ( THE PUBLI C LI BRARY AND THE RWXCB
OFFI CES) AND AT EPA'S REA ON 9 OFFI CE FROM AUGUST 2 THROUGH AUGUST 23 FOR REVI EW AND COMMVENT BY
THE PUBLI C AND | NTERESTED PARTI ES. THE AVAI LABI LI TY OF THE REPORT WAS ANNCUNCED | N NEWSPAPER



NOTI CES 2 WEEKS BEFORE THE BEG NNI NG OF THE PUBLI C COMVENT PERI CD AND I N A FACT SHEET
DI STRI BUTED TO THE PRQJECT MAI LI NG LI ST.

ACCORDI NG TO SECTI ON 300. 67(D) O THE NCP, THE TYPI CAL TI MEFRAME I N THE SUPERFUND PROGRAM FOR
REVI EW OF DOCUMENTS | S 3 VEEKS; EPA MET THAT REQUI REMENT. EPA BELI EVES THE 3- WEEK PUBLI C
COMMENT PERI OD WAS ADEQUATE TO RECEI VE PUBLI C COMVENT.

EPA DI D | NFORVALLY EXTEND THE REVI EW AND COMVENT PERI OD TO SEPTEMBER 30, | N PART TO CONSI DER
STAUFFER S COMMENTS. WE BELI EVE THI S DECI SI ON DEMONSTRATED A GOOD FAI TH EFFORT ON THE PART OF
EPA TO CONSI DER COMVENTS ON THE FEASI BI LI TY STUDY REPORT. STAUFFER WAS ENCOURAGED TO SUBM T
COMMENTS TO EPA CLOSE TO THE AUGUST 23 DATE SO THEY COULD BE CONSI DERED PRI OR TO THE SELECTI ON
OF A REMEDI AL ACTION. HOWEVER, EPA DI D NOT RECElI VE STAUFFER S COMMENTS UNTI L COCTOBER 9, ALMOST
7 WEEKS PAST THE CLCSE OF THE PUBLI C COMMENT PERI CD.

THE FEASI Bl LI TY STUDY REPCRT WAS REVI EMED BY A REPRESENTATI VE FROM STAUFFER AT EPA'S REG ON 9
OFFI CE ON AUGUST 6 OR 7. THE DRAFT REMEDI AL | NVESTI GATI ON REPORT WAS AVAI LABLE FCR PUBLI C REVI EW
AT THE | NFORVATI ON REPCSI TORI ES | N FEBRUARY 1985, AS STATED IN A FACT SHEET THAT WAS DI STRI BUTED
TO THE PROQJECT MAILING LIST. TWD COPIES OF THE FINAL Rl REPORT WERE MADE AVAI LABLE TO STAUFFER,
ONE TO I TS SAN FRANCI SCO OFFI CE AND ONE TO THE PRESI DENT OF STAUFFER

DURI NG THE COURSE OF EPA' S | NVESTI GATI ON, THERE APPEARED TO BE NO I NTEREST ON THE PART OF THE
POTENTI ALLY RESPONSI BLE PARTI ES (PRPS) OR | NDUSTRY GROUPS REGARDI NG THEI R PARTI Cl PATI ON | N THE
REMEDI AL | NVESTI GATI OV FEASI BI LI TY STUDY. THE TECHNI CAL ADVI SORY COW TTEE WAS COVPOSED OF
REPRESENTATI VES FROM FEDERAL AND STATE REGULATORY AGENCI ES, SOME OF WHOM HAVE EXTENSI VE

EXPERI ENCE WTH THE M NI NG | NDUSTRY AND M NI NG RELATED MATTERS. SI NCE THERE WAS NO | NTEREST
EXPRESSED BY THE PRPS, EPA CONSI DERED THE AVAI LABI LI TY OF THE DRAFT RI REPORT AND THE 3- VEEK
PUBLI C COMWENT PER OD FOR THE DRAFT FS REPCORT AS THE PRI NCl PAL MEANS CF SECURI NG | NDUSTRY' S AND
THE PRPS' VIEWS ON THE RI/FS.

CATEGORY 11 -- TECHNI CAL | NPUT AND REVIEWCOF THE RI/FS
COMMENT 11-1

FOUR COMMENTERS (BOYER, | MM - ARVAN, MCLEAN, M LLER) QUESTI ONED THE COWPCSI TI ON OF THE TECHNI CAL
ADVI SORY COMWM TTEE (TAC), AS FOLLOWE:

. THE NATI ONAL CONTI NGENCY PLAN PROVI DES THAT | NDUSTRY | NPUT SHOULD BE SOLI Cl TED BY
THE TAC | N THE DEVELOPMENT OF REMEDI AL OPTIONS. NO EFFORT WAS MADE TO SCLIC T
I NDUSTRY VI EW5 OR | NCLUDE AN | NDUSTRI AL REPRESENTATI VE ON THE TAC. VWHY WEREN T
REPRESENTATI VES FROM | NDUSTRY, ECONOM C DEVELGPMENT, POLITICS, OR THE GENERAL PUBLIC
I NCLUDED ON THE TAC?

. THE TAC | NCLUDED ONLY REPRESENTATI VES FROM GOVERNMENT AGENCI ES AND APPEARS TO BE A
Bl ASED GROUP THAT HAS BEEN BLAM NG | RON MOUNTAIN M NE FOR ALL THE FI SH PROBLEMS | N
THE SACRAMENTO RI VER

. IS 1T PCLICY THAT ONLY GOVERNMVENT AGENCI ES ARE REPRESENTED ON TECHNI CAL ADVI SCRY
COW TTEES? |S I NDUSTRY EVER | NCLUDED?

. THE STUDY SHOULD HAVE BEEN REVI EWVED BY RECOGNI ZED TECHNI CAL EXPERTS I N THE FI ELDS OF
ANALYTI CAL CHEM STRY, BI OLOGY, COWPUTER PROGRAMM NG AND ACI D M NE DRAI NAGE
ABATEMENT TECHNOLOGY.

RESPONSE TO COMVENT 11-1



IT IS NOT PQLI CY THAT ONLY GOVERNMENTAL AGENCI ES BE REPRESENTED ON TECHNI CAL ADVI SORY

COW TTEES. | NDUSTRI ES HAVE BEEN | NCLUDED ON THESE COWM TTEES. | NDUSTRY | NPUT | S ENCOURAGED,
BUT NOT REQUI RED. DURI NG THE COURSE OF EPA' S | NVESTI GATI ON, | NTEREST WAS NOT EXPRESSED BY, NOR
DI D EPA PERCEI VE | NTEREST FROM THE PRPS, | NDUSTRY GROUPS, OR THE PUBLI C REGARDI NG THEI R

PARTI Cl PATI ON | N THE REMEDI AL | NVESTI GATI ON FEASI BI LI TY STUDY. THE TAC WAS COMPOSED OF
REPRESENTATI VES FROM STATE AND FEDERAL AGENCI ES W TH EXPERTI SE I N CRI TI CAL AREAS THAT WOULD
ENSURE THAT EPA HAD A FULL UNDERSTANDI NG CF THE ENVI RONVENTAL PROBLEM AT | MM AND PGCSSI BLE
SOLUTI ONS TO THE PROBLEM THE TAC SERVED ONLY IN AN ADVI SORY CAPACI TY TO EPA AND HAD NO

DECI SI ON- MAKI NG POVER, ALL PRQIECT DECI SI ONS RESTED W TH EPA | N CONSULTATI ON W TH DOHS AND

RWOCB.

ONE TECHNI CAL COMM TTEE OF THE TAC | NCLUDED A METALLURG CAL PROCESSI NG EXPERT AND A M NI NG WASTE
EXPERT. LATER THE TAC WAS EXPANDED TO | NCLUDE A REPRESENTATI VE FROM COLORADO SCHOOL OF M NES
RESEARCH | NSTI TUTE (CSMRI).

COWMENT 11-2 ( STAUFFER)
OREBCDY CAPPI NG

THROUGHOUT THE REPORT, EPA' S CONTRACTOR SUGGESTS COWMPLETE CAPPI NG OF THE SI TE ABOVE THE R CHMOND
OREBCDY AT A COST OF $7.0 MM COOWPLETE CAPPI NG | S UNNECESSARY AND | MPRACTI CAL. | NSTEAD,

DI VERSI ON OF LOCAL SURFACE DRAI NAGCE CHANNELS FROM ABOVE THE PYRI TE DEPCSI TS, CLOSURE OF MAJOR

M NE OPENI NGS (| NCLUDI NG THE BRI CK FLAT PIT) AND FI LLI NG OF CAVED AREAS AND GROUND CRACKS SHOULD
BE UNDERTAKEN.

THESE ACTI ONS WLL RESULT I N A SUBSTANTI AL REDUCTI ON OF NEAR VERTI CAL WATER | NFI LTRATION TO M NE
WORKINGS | N THREE MAJOR AMD SOURCE AREAS -- BRI CK FLAT, RI CHMOND, AND HORNET. TH S SELECTI VE
CLOSURE AND DI VERSI ON PROGRAM CAN BE ACCOWPLI SHED AT AN ESTI MATED COST OF $2.5 MM AND W LL
ACCOWPLI SH ESSENTI ALLY ALL OF THE OBJECTI VES OF THE CAPPI NG REMEDY.

COMBI NED ALTERNATI VES CA-5, 6, AND 7 | GNORE THE BENEFI CI AL EFFECT OF SELECTI VE CAPPI NG AND RELY
ENTI RELY ON RESERVAO R EXPANSI ON AND WATER DI VERSI ON TO MEET CLEANUP OBJECTI VES.

RESPONSE TO COMVENT 11-2

BASED ON THE | NFORVATI ON OBTAI NED DURI NG THE REMEDI AL | NVESTI GATI ON, COWPLETE CAPPING | S

ESTI MVATED TO BE MJUCH MORE EFFECTI VE THAN PARTI AL CAPPI NG AND SURFACE DI VERSI ONS. HOWEVER, |F A
PHASED APPRCACH | S TAKEN, PARTI AL CAPPI NG COULD BE | MPLEMENTED PRI CR TO COVPLETE CAPPI NG TO

VERI FY THE ANALYSES I N THE REMEDI AL | NVESTI GATION. | F PARTI AL CAPPI NG AND DI VERSI ON PROVE TO BE
MORE EFFECTI VE THAN ESTI MATED, COVPLETE CAPPI NG MAY NOT BE NECESSARY.

COWMENT 11-3 ( STAUFFER)

ANY GROUNDWATER | NTERCEPT SYSTEM AT TH' S SI TE | S EXPENSI VE AND OF QUESTI ONABLE BENEFI T. AS
I NDI CATED I N LATER COMVENTS ON THE REMEDI AL | NVESTI GATI ON REPORT, THE EXTENT OF GROUNDWATER
CONTRI BUTI ON TO DOMSTREAM HEAVY METAL LEVELS HAS NOT BEEN CLEARLY | DENTI FIED IN THE

I NVESTI GATI VE REPORT.

OUR ANALYSI S AND THAT CF CH2M HI LL | NDI CATE THAT CONTAM NATI ON OF LATERALLY MOVI NG GROUNDWATER
IS NOT A MAJOR CONTRI BUTOR TO SI TE RELEASES. DI VERSI ON OF SLI CKROCK CREEK ARCUND SELECTED

TAI LI NGS AREAS W LL SUBSTANTI ALLY REDUCE CONTAM NATI ON MEASURED | N THE UPPER SLI CKROCK CREEK
AREA AT MODERATE EXPENSE.

TO | NCLUDE AN EXPENSI VE GROUNDWATER | NTERCEPT SYSTEM (AT A COST OF $10.0 MM, W TH NO ASSURANCE



OF I TS EFFECTI VENESS CR NEED | S NOT A COST- EFFECTI VE USE OF FUND MONI ES AND IS CONTRARY TO THE
DI RECTI ON CF THE NCP.

RESPONSE TO COMVENT 11-3

THE REMEDI AL | NVESTI GATI ON | NDI CATED THAT LI M TED DATA WERE OBTAI NED DURI NG THE Rl AND
RECOMMENDED FURTHER STUDI ES PRI CR TO | MPLEMENTI NG THE GROUNDWATER | NTERCEPTI ON ALTERNATI VE.

RESULTS OF THE REMEDI AL | NVESTI GATI ON | NDI CATE THAT APPROXI MATELY ONE- THE RD OF THE AVERAGE FLOW
FROM THE R CHMOND PORTAL |'S GROUNDWATER. THE RI CHMOND PORTAL (SEE FI GURE 6-6 IN R') ACCOUNTS
FOR 31 PERCENT OF THE COPPER AND 70 PERCENT CF ZI NC AND CADM UM  THEREFCRE, ASSUM NG METAL LQAD
REDUCTI ON | S PROPORTI ONAL TO THE FLOW EXI TI NG THE PORTAL, THEN 10 PERCENT CF THE COPPER AND 23
PERCENT OF BOTH ZI NC AND CADM UM OF THE OVERALL METALS LEAVI NG THE SI TE ARE DUE TO GROUNDWATER

THERE 1S NO | NFORVATI ON AVAI LABLE TO FULLY DETERM NE THE EFFECTI VENESS OF DI VERTI NG SLI CKROCK
CREEK W TH REGARD TO METAL LOAD REDUCTI ON ON BI G SEEP.

COMMENT 11-4 ( STAUFFER)

A MAJOR COST FACTOR I N ALTERNATES CA-5, 6, AND 7 IS I NCLUSI ON CF A SUBSTANTI AL EXPANSI ON CF THE
HOLDI NG CAPACI TY OF SPRI NG CREEK RESERVA R

WE BELI EVE THERE | S | NADEQUATE DATA AVAI LABLE AT THE PRESENT TIME TO JUSTI FY SUCH AN EXPANSI ON
DI VERSI ON OF UPPER SPRI NG CREEK AND SLI CKROCK CREEK, COVBI NED W TH SELECTI VE PLUGA NG SEALI NG
AND WATER DI VERSION I N THE | MVEDI ATE VICINITY OF M NE WORKI NGS W LL SUFFI Cl ENTLY REDUCE THE
VOLUME CF WATER COLLECTED AT THE DEBRI S DAM THAT THE PRESENT FACI LI TY CAN BE UTI LI ZED W THOUT
EXPANSI ON.

RESPONSE TO COMVENT 11-4

THE DATA USED I N THE MODEL TO EVALUATE ALTERNATI VES THAT | NCLUDE RESERVA R EXPANSI ON ARE BASED
ON HI STORI C SPRI NG CREEK RESERVO R | NFLOAS AND METAL LQADI NGS AND FLOW RELEASES FROM SHASTA DAM
USI NG THI S | NFORVATI ON, THE ANALYSES IN THE FEASI Bl LI TY STUDY | NDI CATE THAT THE ALTERNATI VE
IDENTIFIED IN TH' S COMVENT BY STAUFFER DCES NOT MEET THE CLEANUP OBJECTI VES ESTABLI SHED BY EPA.

COMMENT 11-5 ( STAUFFER)
HEAVY METAL REMOVAL

TREATMENT OF COLLECTED WATER FOR REMOVAL OF HEAVY METALS, OTHER THAN THE CEMENTATI ON PROCESS
CURRENTLY OPERATED, |S | MPRACTI CAL AND UNNECESSARY. | T WLL MOST LIKELY CREATE A HAZARDOUS
WASTE DI SPOSAL PROBLEM FOR DI SPOSAL OF THE LARGE VOLUME OF METAL CONTAM NATED SLUDGE GENERATED
BY THE TREATMENT SYSTEM ( BECAUSE OF THE RCRA M XTURE RULE) WHI CH | S OVERLOOKED ENTI RELY I N THE
REPCRT.

RESPONSE TO COMVENT 11-5

TREATMENT OF COLLECTED WATER FOR REMOVAL OF HEAVY METALS WLL CREATE SLUDGE WH CH MAY BE

CLASSI FI ED AS A HAZARDQUS WASTE. THI'S DCES NOT NECESSARI LY MEAN THAT TH S TREATMENT TECHNOLOGY
I'S | MPRACTI CAL AND UNNECESSARY. THE DI SPCSAL OF METALS- LADEN SLUDGE WAS CONS|I DERED W TH REGARD
TO RCRA REQUI REMENTS I N THE REPORT | N THE EVENT RCRA | S RELEVANT ANDY OR APPLI CABLE.

COWMENT 11-6 ( STAUFFER)



FI VE MAJOR SOURCES (Rl CHMOND PORTAL, LAWSON PORTAL, OLD NO 8 M NE, BI G SEEP, AND BRI CK FLAT)
ARE STATED TO ACCOUNT FOR 72 PERCENT OF COPPER AND 86 PERCENT COF ZI NC AND CADM UM LEAVI NG THE

M NE AREA. THE SCOPE OF CHEM CAL ANALYSI S AND SAMPLI NG FROM THI S | NVESTI GATI ON ARE NOT

SUFFI G ENT TO BE CERTAIN OF THESE PROPORTIONS. I T IS LIKELY THAT JUST THREE (Rl CHVOND, LAWSQN,
OLD NO 8 MNE) OF THE Cl TED SOURCES ACCOUNT FOR MOST OF THE TOTAL METAL LQADI NG ENTERI NG SPRI NG
CREEK RESERVO R OBVIQUSLY, THIS IS A CRITICAL PO NT, SINCE | F THREE RATHER THAN FI VE MAJOR
SOURCES COF CONTAM NATI ON NEED TO BE ADDRESSED, SUBSTANTI AL SAVI NGS | N REMEDI AL ACTI ON COSTS CAN
BE ACHI EVED.

RESPONSE TO COMVENT 11-6

AS STATED | N OUR REMEDI AL | NVESTI GATI ON, ABQUT 72 PERCENT OF THE COPPER AND 86 PERCENT COF BOTH
ZI NC AND CADM UM VERE FOUND TO ORI G NATE FROM THE FI VE MAJOR SOURCES AT | RON MOUNTAIN M NE FOR
THE PERI OD BETWEEN FEBRUARY 29 THROUGH MAY 8, 1984. IN ADDITIQN, I T WAS PO NTED QUT THAT TH S
WAS DURI NG RELATI VELY DRY WEATHER CONDI TI ONS, WHI CH IS NOT NECESSARI LY REPRESENTATI VE OF HEAVY
RAI NFALL CONDI TI ONS.  BECAUSE OF THE COWVPLEXI TY OF THE | RON MOUNTAI N SI TE AND THE EXTENT OF M NE
TAI LI NGS AND ACI D M NE DRAI NAGES, BOTH FROM PO NT AND NONPO NT SOURCES, | T WOULD BE EXTREMELY
Dl FFI CULT TO COVE UP W TH AN ACCURATE ESTI MATE OF THE CONTRI BUTI ON FROM EACH SOURCE AT THE SI TE
DURI NG VARYI NG RAI NFALL CONDI TIONS. I T WOULD BE EXPECTED THAT DURI NG | NI TI AL RAI NFALLS I N THE
FALL MONTHS, THERE WOULD BE A LARCE FLUSH OF METALS FROM EXPOSED CRES. DURING TH' S PERI D, THE
METAL LQADI NGS FROM THESE SOURCES |'S EXPECTED TO RESULT IN A VERY LARGE CONTRIBUTION. IT IS
ALSO PCSSI BLE THAT AFTER THI S I NI TIAL FLUSH W TH HEAVY RAI NFALL ON THE MOUNTAI N, FLOAS FROM THE
Rl CHMOND PORTAL, LAWSON PORTAL, AND BI G SEEP COULD | NCREASE SUBSTANTI ALLY AND REPRESENT AN EVEN
LARCGER PORTI ON OF THE TOTAL METALS CONTRI BUTI ON TO SPRI NG CREEK DEBRI S DAM THAN WHAT WAS

ESTI MVATED DURI NG OUR RELATI VELY DRY W NTER PERI CD.

THE OVERALL REMEDI AL ACTI ONS WERE NOT BASED UPON | NDI VI DUAL METAL CONCENTRATI ONS CR LQADI NGS
FROM ANY OF THE FI VE MAJOR SOURCES, BUT WERE BASED UPON THE OVERALL METALS LEAVI NG THE SI TE AND
THEI R EFFECT ON THE SACRAMENTO RI VER BELOW KESW CK. SOURCE CONTROL ALTERNATI VES WERE PRI MARI LY

DI RECTED TOMRD THE R CHMOND OREBCDY AND THE RESULTANT ACI D M NE DRAI NAGE LEAVI NG THE RI CHVOND
PORTAL AND DI D NOT ADDRESS THE OTHER MAJOR SCURCES. SURFACE WATER DI VERSI ONS WERE BASED

STRI CTLY UPON THE TOTAL METALS LEAVING THE SI TE, NOT UPON WHERE THEY ORI G NATED FROM

THEREFORE, WHETHER THE MAJORITY OF THE METALS WERE ORI G NATI NG FROM THREE SOURCES AS CPPCSED TO
FI VE SOQURCES DO NOT APPEAR TO AFFECT THE COST OF THE OVERALL REMEDI AL ACTI ON ALTERNATI VES.

COMMENT 11-7 ( STAUFFER)

SUBSURFACE FLOAS ALONG SLI CKROCK CREEK ARE STATED TO ACCOUNT FOR A SUBSTANTI AL PORTI ON OF METALS
ENTERI NG SPRI NG CREEK DURI NG LATE MAY AND EARLY JUNE, 1984. | NDEED, THE MAP ON FI GURE 6- 10
SHONS LARCE | NCREASES | N FLOWN AND METAL CONTENT (NI NEFOLD | NCREASE | N COPPER CONTENT) I N THE
LOMER REACH OF SLI CKROCK.  THI'S SI NGLE SAMPLI NG EFFORT ON SLI CKROCK |'S NOT ADEQUATE TO DRAW

TH' S CONCLUSI ON AND SHOULD BE FOLLONED UP TO CONFIRM THIS FINDING | F TRUE, TH S COULD BE OF
GREATER SI GNI FI CANCE THAN | S SUGGESTED | N THE REPORT BECAUSE | T HAS A DI RECT BEARI NG ON THE
RECOMMVENDED REMEDI AL ACTI ONS ( GROUNDWATER | NTERCEPT) .

RESPONSE TO COMVENT 11-7

AS PRESENTED | N TABLE F-22 IN THE REMEDI AL | NVESTI GATI ON STUDY, FOUR SURVEYS WERE MADE I N THE
SLI CKROCK CREEK TO DETERM NE ADDI TI ONAL SOURCES OF COPPER. THE DATA SUGCGEST THAT COPPER AND
OTHER HEAVY METALS ARE Pl CKED UP AS THE STREAM MOVES THROUGH OLD M NI NG DEPCSITS. | T DOES NOT
APPEAR THAT THESE OBSERVATI ONS HAVE ANY BEARI NG ON OUR RECOMVENDED GROUNDWATER | NTERCEPTI ON
ALTERNATI VE.

COWMENT 11-8 ( STAUFFER)



THE LAST SI X FI NDI NGS REPORTED | N THE SUMVARY OF THE REMEDI AL | NVESTI GATI ON REPCRT RELATE TO THE
BEHAVI OR OF SUBSURFACE WATER AND THE POTENTI AL FOR | NTERCEPTI ON BEFCRE | T ENCOUNTERS THE
OREBCDI ES. THE AVAI LABLE DATA, AS PRESENTED, ARE | NSUFFI Cl ENT TO DRAW ANY OF THESE CONCLUSI ONS.

RESPONSE TO COMVENT 11-8

THREE OF THE CONCLUSI ONS LI STED | N THE EXECUTI VE SUMVARY ARE ACTUALLY A LI STING CF THE RESULTS
FROM HYDROGECLOG C TESTI NG RATHER THAN CONCLUSI ONS DRAWN FROM THE DATA.

THE LAST CONCLUSI ON LI STED I N THE EXECUTI VE SUMVARY STATES THAT 17 GPM WOULD BE | NTERCEPTED | F
TUNNELS ARE 100 PERCENT EFFECTIVE. | T IS NOT KNOAN | F THE TUNNELS WLL BE TH S EFFECTI VE
THEREFORE, WE RECOMMVEND FURTHER TESTI NG TO DETERM NE EFFECTI VENESS ( PAGE | -3 OF THE REMEDI AL

| NVESTI GATI ON) .

THE 17 GPM | S ESTI MVATED FROM THE RESULTS OF BOTH THE PERVEABI LI TY TESTI NG AND ANALYSI S OF THE
PORTAL HYDROGRAPHS. THE HYDROGRAPHS ANALYZED | NCLUDED THOSE FROM BOTH 1984 AND 1985. THE 1984
CONDI TI ONS WERE AFTER SEVERAL YEARS (1982 AND 1983) OF GREATER THAN NORVAL RAI NFALL. THE 1985
CONDI TI ONS WERE AFTER A YEAR (1984) OF LOAER THAN NORVAL RAI NFALL. THE HYDROGRAPHS | NDI CATE
APPROXI MATELY THE SAME LOW FLOW CONDI TI ONS DURI NG 1984 AND 1985; THEREFORE THE GROUNDWATER FLOW
COVPONENT PROBABLY DCES NOT VARY SUBSTANTI ALLY. THE TEMPERATURE DATA APPEAR TO SUBSTANTI ATE THE
CONCLUSI ON THAT LOW FLOW CONDI TI ONS ARE ASSOCI ATED W TH GROUNDWATER FLOW  DURI NG TI MES OF LOW
FLOW THE TEMPERATURE ASSOCI ATED W TH RI CHMOND PORTAL ANMD |'S APPROXI MATELY EQUAL TO THE
TEMPERATURE OF GROUNDWATER MEASURED | N THE MONI TORI NG VELLS (SEE PAGE |-16 AND FI GURE |-3 FOR
MORE DETAI LED DI SCUSS| ON) .

ONE OF THE CONCLUSI ONS LI STED I N THE EXECUTI VE SUMVARY | S THAT GROUNDWATER BECOVES CONTAM NATED
AS I T FLONS THROUGH THE MASSI VE SULFI DE OREBCDY | NTO THE RICHMOND M NE WORKI NGS.  THI S WAS
CONCLUDED FROM DATA THAT | NDI CATE (1) GROUNDWATER IS FLON NG TOMRD THE RI CHVOND OREBCDY, (2)
THE GROUNDWATER QUALI TY AS MEASURED | N THE MONI TORI NG VELLS | S MJCH BETTER THAN THE AMD FLOW NG
FROM THE Rl CHMOND PORTAL, AND (3) THE BASE FLOW FROM THE RI CHMOND PORTAL |S ON THE ORDER CF 17
GPM

THE CONCLUSI ON I N THE EXECUTI VE SUMVARY THAT DESCRI BES THE RELATI VE CONTRI BUTI ONS TO THE AMD | S
BASED PRI MARILY ON 1984 DATA. HOWEVER, SOVE DATA FROM 1983 DURI NG RELATI VELY VT MONTHS WERE
USED I N FORMULATI NG THE CONCLUSI ON.  THI'S CONCLUSI ON | S BASED ON ANALYSI S CF THE R CHMOND PORTAL
HYDROGRAPH AND ENG NEERI NG JUDGVENT AND SHOULD BE RE- EVALUATED USI NG ADDI TI ONAL DATA DETERM NED
DURI NG SUBSEQUENT TESTI NG DI SCUSSED I N THE REMEDI AL | NVESTI GATI ON AND FEASI Bl LI TY REPCRT.

COWMENT 11-9 ( STAUFFER)

IT IS NOTED IN TH S REPORT THAT THE EVAPOTRANSPI RATI ON OF THE STUDY AREA IS CONSI DERED TO BE 40
INCHES. SINCE RAINFALL AT THE M NE IS CONSI DERED TO AVERAGE ABQUT 80 | NCHES, THEN 40 INCHES IS
AVAI LABLE FOR RUNCFF AND | NFI LTRATI ON BELOW DEPTH OF PLANT ROOT ZONES. TH S AMOUNT OF
EVAPOTRANSPI RATI ON APPEARS HI GH CONSI DERI NG THE TYPE OF VEGETATI ON AND SO L PRESENT AND, I N
FACT, CONTRADI CTS DATA PRESENTED | N THE SECTI ON ON HYDROLOGY (SEE BELOW. TH SIS A CRITICAL
FACTOR, SINCE THE VOLUVE OF | NFI LTRATI ON HAS A DI RECT BEARI NG ON THE EXTENT, |F ANY, OF SURFACE
CAPPI NG AND SOURCE CONTROL NEEDED AT THI S SI TE.

RESPONSE TO COMVENT 11-9

THE 40 | NCHES OF EVAPOTRANSPI RATI ON REFERRED TO IN THI S COMMVENT WAS PRESENTED | N THE CLI MATE
SECTI ON OF THE REMEDI AL | NVESTI GATI ON REPORT FOR THE PURPCSES OF PRESENTI NG GENERAL | NFORMATI ON.
I T IS THE POTENTI AL EVAPOTRANSPI RATI ON FCR THE SI TE; NOT THE ACTUAL VWHI CH | S DEPENDENT UPON SUCH
FACTORS AS SO L MJ STURE CONTENT (1 NCLUDI NG | NFI LTRATION), TYPE OF VEGETATI ON, AND QUANTITY OF



VECETATION.  TH' S VALUE WAS NOT USED I N THE DETERM NATI ON OF THE EFFECTI VENESS OF SURFACE
CAPPI NG AND SOURCE CONTROL ALTERNATI VES PRESENTED | N THE FEASI BI LI TY STUDY REPORT.

COMMENT 11-10 ( STAUFFER)

THE SO L 1S | NDI CATED AS BEING TYPE C OF THE SO L CONSERVATI ON SERVI CE RUNOFF CATEGORIES. TH' S
SO L TYPE HAS A SLOWV I NFI LTRATI ON OR HI GHER THAN AVERAGE RUNCFF WHI CH COULD BE ACCENTUATED BY
THE STEEP TOPOGRAPHY. BOTH FACTORS ARE FAVORABLE UNDER THESE Cl RCUMBTANCES. UNLESS SPECI AL
CONDI TI ONS EXI ST, | NFI LTRATI ON WOULD LI KELY BE LESS THAN 25 PERCENT OF THE TOTAL RAI NFALL | NTO
UNDI STURBED HI LLSI DES. TWVENTY- FI VE PERCENT OF 80 | NCHES OF RAI NFALL IS 20 | NCHES, WH CH CANNOT
SUPPORT THE 40 | NCHES OF EVAPOTRANSPI RATI ON MENTI ONED ABOVE. THE SO L MAY BE MORE PERVEABLE
THAN TYPE C, BUT THERE ARE NO ANALYTI CAL OR DESCRI PTI VE SO L DATA SUPPCRTI NG THI S CONCLUSI ON.
THESE DATA NEED TO BE FURTHER EXPLORED AND CONFI RMED BEFORE ANY CAPPI NG ALTERNATI VE CAN BE
CONSI DERED.

RESPONSE TO COMVENT 11-10

THE EVALUATI ON OF EFFECTI VENESS OF THE CAPPI NG ALTERNATI VES WAS BASED ON OBSERVED RAI NFALL,
H STORI C RAI NFALL, OBSERVED DI SCHARCE FROM THE RI CHMOND PORTAL, AND HI STCRI C RUNCFF FROM THE
SPRI NG CREEK WATERSHED. SO L TYPES FOR ESTI MATI NG RUNCFF FROM RAI NFALL AND THE AVERAGE
EVAPOTRANSPI RATI ON VALUE WERE NOT USED IN TH'S ANALYSIS. AS DI SCUSSED | N THE RESPONSE TO
COMMENT 11-10, THE ACTUAL EVAPOTRANSPI RATI ON AT THE SITE | S NOT DI RECTLY RELATED TO THE
POTENTI AL EVAPOTRANSPI RATI ON OF 40 | NCHES.

COMMENT 11-11 ( STAUFFER)

ON PACGE 4-2, AVERAGE MONTHLY | NFLOW TO SPRI NG CREEK RESERVAO R | S PRESENTED. THE MONTHLY | NFLOWS
FOR FEBRUARY AND MARCH, 119 AND 124 CFS, DO NOT CORRELATE WELL W TH THE RAI NFALL FI GURES ON PACE
2-2 OF 14.1 AND 7.8 I NCHES, RESPECTIVELY, FOR THE SAME MONTHS. THUS, THERE IS CLEARLY A LACK

OF CORRELATI ON OF PRECI PI TATI ON, | NFI LTRATI ON, AND SURFACE WATER FLOWS CRI TI CAL TO SELECTI ON OF
AN APPRCPRI ATE COST- EFFECTI VE REMEDI AL ACTI ON.

RESPONSE TO COMVENT 11-11

THE AVERAGE MONTHLY PRECI PI TATI ON PRESENTED | N THE REMEDI AL | NVESTI GATI ON REPCRT I N TABLE 2-1 IS
NOT FOR THE SAME PER OD AS THE | NFLOW I NTO THE SPRI NG CREEK RESERVO R PRESENTED | N TABLE 4-1.
THE | NFORMATI ON AS PRESENTED | N THOSE TABLES WAS NOT USED I N THE ANALYSES OF THE EFFECTI VENESS
OF SOURCE CONTRCOL ALTERNATIVES | N THE FEASI BI LI TY STUDY, BUT WAS PRESENTED IN THE RI TO SHOW
SEASONAL VARI ATI ONS CF PRECI Pl TATI ON AND SPRI NG CREEK FLOWS.

COMMENT 11-12 ( STAUFFER)

THE OBJECTI VES OF THE GROUNDWATER | NVESTI GATI ON OF THE Rl CHMOND OREBCDY SPELLED QUT ON PAGE 4-6
REQUI RE A MJCH MORE COVPREHENSI VE FI ELD EFFORT THAN THE FOUR HOLES AND LI M TED TESTS REPCRTED I N
APPENDI X | . THESE LI M TED TESTS | NDI CATE W DE RANGES | N HYDROLOG C PROPERTI ES.  FOR EXAMPLE,
PERMEABI LI TI ES FROM FOUR PUMPI NG TESTS SPAN ALMOST TWD ORDERS COF MAGNI TUDE, |.E., 0.28 TO 0. 0042
FOOT PER DAY. THE TRANSM SSI VI TIES ARE G VEN AS 13 TO 480 GAL/ DAY/ FOOT. THERE IS NO

CALCULATI ON THAT WOULD G VE R SE TO THE CONCLUSI ON THAT THESE VALUES BY THEMBELVES ARE

CONSI STENT W TH OBSERVED FLOWNS DI SCHARG NG FROM THE Rl CHMOND PORTAL.

RESPONSE TO COMVENT 11-12

W THI N EACH BOREHOLE THE TWD TYPES OF PERVEABI LI TY TESTS WERE REASONABLY CONSI STENT AND THE
VARI ATI ON | N PERVEABI LI TY WAS FOUND TO DECREASE SPACI ALLY TOMRD THE OREBCDY. TH S VARIATION I N



FRACTURED ROCK |'S TYPI CAL AND SHOULD BE EXPECTED.

THE DRAI N FORMULA SHOM ON PAGE |-16 WAS USED AS AN | NDEPENDENT CHECK ON THE PERMEABI LI TI ES
DETERM NED FROM PUVP TESTI NG THE RESULTS OF TH' S ANALYSI S | NDI CATED THE AVERAGE PERMEABI LI TY COF
THE FORNMATI ON WAS APPROXI MATELY THE AVERAGE OF THE EXTREME VALUES MEASURED | N THE TESTI NG
PROGRAM  OTHER CALCULATI ONS USI NG DARCY' S LAW WERE ALSO PERFORMED, BUT NOT PUBLI SHED, THAT

| NDI CATED THE MEASURED PERMEABI LI TI ES WERE CONS|I STENT W TH THE FLOW FROM THE R CHMOND PORTAL.

ALL THE DATA COLLECTED WERE CONSI STENT: TEMPORALLY, SPATIALLY, AND | NDEPENDENT OF METHCD USED.
THEREFORE, WE BELI EVE CONCLUSI ONS CAN BE DRAWN FROM THE DATA. HOWEVER, WE ACGREE THAT THE DATA
DI D NOT COWPLETELY DEFI NE THE GROUNDWATER FLOW AROUND THE M NE, AND WE THEREFORE RECOMMEND THAT
ADDI TI ONAL WORK BE PERFORMED PRI CR TO FI NAL DESI GN.  THE WORK PERFCRVED FOR THE REMEDI AL

I NVESTI GATI ON AND FEASI BI LI TY STUDY IS CONSI STENT WTH THE GOALS OF THESE REPORTS.

COMMENT 11-13 ( STAUFFER)

A CONCLUSI ON | S MADE ON PACE 4-7 THAT THE DI SCHARGE FROM THE RI CHMOND PORTAL |'S FROM THREE
SOURCES -- LATERAL | NFLOW RAPI D | NFI LTRATI ON, AND SURFACE WATER | NFI LTRATION. TH' S SEENMS
REASONABLE, BUT THE PROPORTI ONS DERI VED FROM THE UNUSUALLY LOW FLOW 1984 HYDROGRAPH STUDI ES ARE
PROBABLY NOT DEPENDABLE, AND CERTAI NLY NOT SUFFI CI ENT TO BE USED AS A BASI S FOCR MAJOR

ENG NEERI NG EXPENDI TURES AT THE SI TE.

RESPONSE TO COMVENT 11-13

EPA BELI EVES THAT THESE CONCLUSI ONS SHOULD BE TESTED PRI OR TO CONSTRUCTI ON OF THE GROUNDWATER
| NTERCEPTI ON SYSTEM WHEN ADDI TI ONAL DATA ARE OBTAI NED, THE CONTRI BUTI ONS OF THE DI FFERENT
SOURCES MAY NEED TO BE MODI FI ED.

COMMENT 11-14 ( STAUFFER)

RECOMMVENDATI ONS FOR WORK ON ANY SUBSURFACE | NTERCEPT SYSTEM SHOULD BE CONTI NGENT ON RESULTS OF
SURFACE WATER SEALI NG AND DI VERSI ON WORK.  THE TYPE OF WORK NECESSARY TO ESTABLI SH THE VI ABI LI TY
OF UNDERGROUND | NTERCEPT AS A REMEDI AL MEASURE MUST BE MORE ELABORATE THAN | NDI CATED AND MAY
WELL STILL PROVE | NCONCLUSI VE. THE FRACTURED- ROCK HYDROLOGY IN THE VICTNITY OF A MNE WTH
NUMERQUS CPENI NGS AND LEVELS OF OPENI NGS CAN PROVE A DEFI Cl ENT SUBJECT ON WH CH TO DEVELCP

RELI ABLE DATA.

RESPONSE TO COMVENT 11-14

WE TEND TO AGREE W TH THE PHASED | MPLEMENTATI ON PROGRAM AND AS DI SCUSSED EARLI ER, ADDI TI ONAL
DATA SHOULD BE OBTAI NED PRI OR TO CONSTRUCTI ON OF THE GROUNDWATER | NTERCEPTI ON SCHEME.

COMMENT 11-15 ( STAUFFER)

CHAPTER 6 CONTAI NS SEVERAL EFFORTS AT RANKI NG THE SQURCES OF HEAVY METALS PCLLUTI ON AT | RON
MOUNTAI N.  THREE SETS OF DATA WERE OBTAI NED ON FLOW RATES AND ON THE CCPPER, ZI NC, AND CADM UM
CONTENTS FROM "I NTENSI VE SAMPLI NG' FROM A VARI ETY OF SOURCES. THESE SHOW THAT THE Rl CHMOND
PORTAL, THE LAWSON PORTAL, AND THE OLD NO. 8 M NE SEEP CONSTI TUTE 92 TO 99 PERCENT OF THE TOTAL
OF THESE METALS LEAVING THE SITE. THIS IS I N ACCORDANCE W TH HI STORI CAL DATA. | T SHOULD BE THE
BASI S FOR CONCLUDI NG THAT REMEDI AL ACTI ON SHOULD BE LI M TED TO THESE SPECI FI C SOURCES, NOT THE
FI VE SUGGESTED LATER | N THE FEASI BI LI TY STUDY.

RESPONSE TO COMVENT 11-15



SEE RESPONSE TO COMMVENT 11-16.
COMMENT 11-16 ( STAUFFER)

A FURTHER ATTEMPT OF A MASS BALANCE COVERI NG A SPAN CF 10 WEEKS FROM FEBRUARY 20 TO MAY 8, 1984,
I'S CONSI DERED BY CH2M HI LL TO BE MORE ACCURATE THAN THE ABOVE. THE MEASUREMENTS WERE, HOWEVER,
DURI NG AN EXCEPTI ONALLY DRY PERI CD AND ARE PROBABLY NO BETTER THAN THE | NTENSI VE SAMPLI NG DATA.
THESE RESULTS SHOULD BE DI SCONTI NUED, AND THE SAMPLI NG DATA Cl TED ABOVE SHOULD BE USED FOR
CONSI DERI NG REMEDI AL ACTI ON.

RESPONSE TO COMVENT 11-16

THE R REPORT DESCRI BED MASS BALANCES THAT WERE OBTAI NED UNDER BOTH WET WEATHER CONDI TI ONS AND
ALSO AN 11- WEEK PERI OD DURI NG DRY WEATHER CONDI TIONS. I T WAS PO NTED QUT | N THE REPORT THAT
DURI NG THE TWD | NTENSI VE SURVEYS, FI VE MAJOR SOURCES CONTRI BUTED 95 TO 99 PERCENT OF THE SUM COF
THE COPPER, ZINC, AND CADM UM THESE APRI L AND DECEMBER SAMPLI NGS WERE MADE OVER A 2- TO 4- DAY
PERI OD WHI CH AT TI MES, UNDER VARYI NG RAI NFALL CONDI TI ONS, PROBABLY CAUSED MAJOR VARI ATIONS I N
FLOW I N ADDI TI ON, THE NMATERI AL BALANCES WERE MADE OVER AN 11- WEEK PERI CD UNDER RELATI VELY DRY
WEATHER CONDI TIONS, I N WHI CH ALL SAMPLI NG WAS CONDUCTED W THI N A 6- HOUR PERI CD AND FLONS VEERE
ACCURATELY GAUGED. | T WOULD BE EXPECTED THAT THE CONTRI BUTI ON OF THE FI VE MAJOR SOURCES DURI NG
DRY WEATHER CONDI TI ONS AND UNDER WET WEATHER CONDI TI ONS WOULD VARY. | T WAS ALSO PO NTED QUT IN
THE R REPORT THAT THE RI CHMOND PORTAL WAS THE MAJOR CONTRI BUTCR OF ACI D M NE DRAI NAGE FROM THE
SITE. ALL THESE RESULTS WERE TAKEN | NTO CONSI DERATI ON | N SELECTI NG REMEDI AL ACTI ON

ALTERNATI VES. SOURCE CONTRCL ALTERNATI VES AT THE SI TE ONLY ADDRESS THE RI CHMOND OREBCDY BECAUSE
TH' S APPEARS TO BE THE MAJCR CONTRI BUTOR BOTH UNDER DRY WEATHER AND WET WEATHER CONDI Tl ONS.

WHAT DETERM NES WHI CH SOURCES OF ACI D M NE DRAI NAGE VWH CH NEED REMEDI ATION |'S BASED UPON THE
REDUCTI ON | N METALS REQUI RED TO MEET STATE AND EPA WATER QUALI TY CBJECTI VES | N THE SACRAMENTO
Rl VER

COMMENT 11-17 ( STAUFFER)

I N APPENDI X D, THE ESA GEOTECHNI CAL CONSULTANTS LETTER REPORT (FOUR PAGES) ADDRESSES THE SUBJECT
OF "SOURCE CONTRCL.". W TH REGARD TO SUBSURFACE EFFORTS, | T STATES THAT A PROGRAM DETAI LED
ENQUGH TO DEFI NE THE SUBSURFACE FLOW SYSTEMS | N THE AREA |'S PROBABLY NOT PRACTI CAL. THEREFCRE,
THE FOUR- HOLE TEST PROGRAM RECOMVENDED AND COVPLETED WAS UNNECESSARY AND CF NO BENEFI T.

RESPONSE TO COMVENT 11-17

EPA BELI EVES THAT THE TESTI NG PROGRAM DI D CBTAI N USEFUL DATA FROM WHI CH MEANI NGFUL CONCLUSI ONS
CAN BE MADE W TH REGARD TO GROUNDWATER MOVEMENT AND QUANTI TI ES.

COMMENT 11-18 ( STAUFFER)

APPENDI X D RECOMVENDS BACKFI LLI NG OF SUBSI DENCE DEPRESSI ONS, | NCLUDI NG A CLAY CAPPING THI'S
RECOMMVENDATI ON APPEARED TO | NCLUDE TOTAL BACKFI LLI NG OF THE BRI CK FLAT CPEN PIT, WHICH I S
| MPRACTI CABLE BECAUSE OF | TS VOLUME.

RESPONSE TO COMVENT 11-18

THE RECOMVENDATI ON | NCLUDES BACKFI LLI NG OF BRI CK FLAT PIT TO AN ELEVATI ON THAT WOULD ESTABLI SH
GRAVI TY DRAI NAGE FROM THE PI T ALONG THE HAUL ROAD CUT AT THE SOUTH END OF THE PI T. DEPENDI NG
UPON THE METHCD SELECTED FOR DRAINAGE OF THE PIT, TH'S MAY REQU RE A FILL UP TO 16 FEET DEEP IN
THE EASTERN PORTION OF THE PIT. THE RECOVVENDATI ON DCES NOT | NCLUDE FI LLI NG THE ENTIRE PI T.



COMMENT 11-19 ( STAUFFER)

M NE EXIT SEALING | S SUGGESTED, BUT THE REPORT ACKNOW.EDGES I T IS NOT PRACTI CABLE FOR THE LAWSON
AND HORNET TUNNELS. |IN OUR CPINION, SEALI NG THE RI CHMOND PORTAL WOULD LI KELY RESULT | N WATER
EXI TI NG FROM OTHER PLACES ON THE MOUNTAIN SIDE. I T IS | MPCSSI BLE TO SEAL THE OLD M NE AND NO. 8
M NE SI TES.

RESPONSE TO COWMVENT 11- 19
VE TEND TO AGREE.
COWMENT 11-20 ( STAUFFER)

FOR SUBSURFACE | NTERCEPTI ON, USE OF "DRAI NAGE TUNNELS' IS PROPOSED, ALTHOUGH I T | S RECOGNI ZED TO
BE COSTLY AND UNCERTAI N. WATER QUALI TY FROM SUCH TUNNELS NMAY BE CONTAM NATED AND THE WORK IS OF
NO USE AT THI S PARTI CULAR SI TE.

RESPONSE TO COMVENT 11- 20

ADDI TI ONAL TESTI NG AS RECOMMENDED | N THE REMEDI AL | NVESTI GATI ON AND THE FEASI BI LI TY STUDY SHCOULD
BE PERFORVED TO EVALUATE THE EFFECTI VENESS OF THE GROUNDWATER | NTERCEPTI ON DRI FTS PRIOR TO

| MPLEMENTATI ON.  HONEVER, WEE BELI EVE THE TECHNI QUE | S FEASI BLE FOR | NTERCEPTI ON OF GROUNDWATER,
AND PRCBLEMS ASSCOCI ATED W TH | NTERCEPTI NG AREAS OF CONTAM NATED GROUNDWATER ARE NOT MAJCR DESI GN
PROBLEMS.

COMMENT 11-21 ( STAUFFER)

THE EVALUATI ON OF ELECTROCHEM CAL PROCESSI NG ALTERNATI VES (BY R L. CLARKE) |S PREMATURE BECAUSE
THE ULTI MATE FLOW RATES AND METAL CONCENTRATI ONS AND PRCOPCRTI ONS CANNOT BE KNOWN UNTI L THE
SOURCE CONTROL WORK |S COVPLETED. FLOWS CERTAINLY WLL BE LESS THAN THE 2, 000 GPM AND MOST

LI KELY LESS THAN THE 200 GPM RATES THAT CLARKE ASSUMES.

RESPONSE TO COMVENT 11-21

DR ROBERT CLARKE EVALUATED ELECTROCHEM CAL ALTERNATI VES FOR METAL RECOVERY EARLY IN THE RI
PHASE OF THE | RON MOUNTAIN M NE STUDY. HI S EVALUATI ONS WERE BASED UPON EXI STI NG FLOW AND METAL
CONCENTRATI ONS THAT HAD BEEN OBSERVED FROM | RON MOUNTAI N M NE, AND THOSE EVALUATI ONS VEERE

I NTENDED ONLY TO ASSI ST | N SCREENI NG OF TREATMENT TECHNOLOG ES FOR ACI D M NE DRAI NAGE.

COWMVENT 11-22 ( STAUFFER)

THE LETTER FROM THE DEPARTMENT OF HEALTH SERVI CES (APPENDI X H) STATES THAT THE M NE AREA " PCSES
A SI GNI FI CANT DANGER TO H KERS WHO WOULD GO TO THAT AREA.". STAUFFER DI SAGREES WTH THI S
CONCLUSI ON. THI' S HAS NEVER BEEN KNOMWN TO BE A PROBLEM SI NCE THE APPEARANCE OF THE STREAM (W TH
I RON STAINING AND COLOR) |'S SUCH AS TO DI SCOURAGE CASUAL EXPOSURE. OTHER THAN FLOW DI RECT FROM
THE R CHMOND AND LAWSON PORTALS, ACIDITY IS NOT SO LONAS TO CAUSE ANY DERVAL HAZARD.

RESPONSE TO COMVENT 11- 22

EPA ACKNOMLEDGES STAUFFER S OPINION.  HOWEVER, THE AMD LADEN WATERS LEAVI NG THE R CHMOND AND
LAWSON PORTALS | S CLEAR WHEN TRANSPORTED VI A THE FLUMES FOR TREATMENT. THE WATER I N THE FLUMES
COULD BE M STAKEN AS DRI NKI NG WATER THAT | S BEI NG CONVEYED ELSEWHERE FOR CONSUMPTI ON.

COWMENT 11-23 ( STAUFFER)



THE HYDROLOA C TESTS IN THE VI NI TY OF THE RI CHMOND COREBCDY USED AS A BASI S FOR ESTABLI SH NG
GROUNDWATER FLOW I N THAT AREA | S | NADEQUATE. FQUR BORINGS PUT DOWN FOR THAT PURPCSE WERE PUMP
TESTED, BUT EQUI LI BRI UM RATES OF EXTRACTI ON WERE NEVER ACHI EVED DURI NG THE TEST PERI CD. THE
EXCESSI VE DRAWOMWNS PRODUCED | NVALI DATE THE CALCULATI ONS OF HYDROLOGQ C PRCPERTI ES.

RESPONSE TO COMVENT 11- 23

EPA BELI EVES THAT MEANI NGFUL CONCLUSI ONS CAN BE DRAVWN FROM THE DATA OBTAI NED FROM THE FI ELD
I NVESTI GATI ON.

LARCE DRAWDOMNS DO NOT | NVALI DATE THE USE COF PUWP TESTS BUT CAN PRCDUCE SOVE ERRCRS | F PROPERLY
EVALUATED. ERRORS CAN BE M NI M ZED BY ANALYZI NG SPECI FI C PORTI ONS OF THE DRAVWDOWN AND RECOVERY
DATA. FURTHERVORE, DURI NG A CONSTANT DI SCHARGE PUMPI NG TEST, EQUI LI BRI UM CONDI TI ONS W LL NOT
OCCUR UNLESS A RECHARGE BOUNDARY (I|.E., STREAM |S ENCOUNTERED. THE PUWPI NG TESTS WERE
EVALUATED USI NG THE STANDARD NON- EQUI LI BRI UM FORMULAS, AND RESULTS WERE CONSI STENT W TH PACKER
PERMVEABI LI TY TESTI NG RESULTS.

COMMENT 11-24 ( STAUFFER)

THE CONCLUSI ON THAT 17 GALLONS PER M NUTE OF BASE FLONWOULD BE CAPTURED BY GROUNDWATER PLACED
ON BOTH SIDES OF THE RICHVOND M NE | S SPECULATION. FCOR ONE THING THE 17 GALLON PER M NUTE BASE
FLOW FI GURE COVES FROM THE DRY YEAR OF 1984. ALSO, | T IS NOT ESTABLI SHED THAT THE APPARENTLY
NEAR- CONSTANT BASE FLOW I N THE RI CHMOND PORTAL ACTUALLY DERI VES FROM THE KI ND OF GROUNDWATER
FLOW THAT CCQULD BE CAPTURED BY " DRAI NAGE TUNNELS" OR IS LATERAL FLOW

RESPONSE TO COMVENT 11- 24

SEE RESPONSE TO COMMENT 11-8. WE HAVE ALSO RECOMVENDED THAT ADDI TI ONAL TESTI NG BE PERFORVED
PRI OR TO | MPLEMENTATI ON OF THE GROUNDWATER | NTERCEPTI ON DRI FTS.

CATEGCRY 12 -- | MM PROPCSAL

SEVERAL PECPLE COMMENTED REGARDI NG | RON MOUNTAIN M NES, | NC.'S PROPCSED ALTERNATI VE. THESE WERE
PRI MARI LY PECPLE CURRENTLY OR PREVI QUSLY ASSCCI ATED WTH | RON MOUNTAIN M NES, INC., OR WTH
PREVI QUS M NE ONNERS ( BOYER, DAVY MCKEE- MORGAN, DAVY MCKEE- TURK, | MM - FCSTER, | MM - ARVAN,

KATZAKI AN, M LLER, MCLEAN, STAUFFER, AND COLLIER). THESE PECPLE EXPRESSED SEVERAL BENEFI TS
ASSCCI ATED W TH THE PROJIECT AND CONCERNS W TH EPA' S EVALUATION CF THE | MM ALTERNATI VE I N THE
FEASI BI LI TY STUDY. THESE COMMENTS ARE PARAPHRASED AND SUMVARI ZED BELOW W TH CORRESPONDI NG
RESPONSES.

COMMENT 12-1

THE | MM PROPCSAL WOULD BE AN ECONOM C PLUS FOR THE LOCAL AREA, WOULD NOT COST THE TAXPAYER, AND
WOULD ALLOW USE OF SUPERFUND MONEY FCOR OTHER PRQIECTS.

RESPONSE TO COMVENT 12-1

ASSUM NG | MM CAN OBTAI N FI NANCI NG THE PRQIECT COULD BE | MPLEMENTED W THOUT USE OF TAXPAYER
MONEY. EPA AGREES THAT THESE ARE BOTH PCSI TI VE BENEFI TS AND ARE PART CF THE REASON WHY EPA IS
ENCOURAG NG | MM TO ENTER | NTO AN AGREEMENT WHEREBY | MM CAN PROVI DE DETAI LED | NFORVATI ON TO
BACK UP I TS CLAI M5 THAT THE PROQJECT IS ECONOM CALLY, TECHNI CALLY, AND ENVI RONMVENTALLY SOUND, AND
THAT FUTURE MONEY WOULD BE AVAI LABLE TO REPAI R FURTHER ENVI RONVENTAL HARM THAT M GHT OCCUR
SHOULD THE | MM PROPCSAL FAI L. MOST | MPORTANTLY, THE LEGAL DUTY PLACED UPON EPA BY CERCLA DCES
NOT | NCLUDE SELECTI ON OF A REMEDY THAT PROVI DES ECONOM C BENEFI T. | NSTEAD, EPA'S OBLIGATION I S



TO CHOOSE A COST- EFFECTI VE REMEDY THAT ADEQUATELY PROTECTS HUVAN HEALTH, WELFARE, AND THE
ENVI RONMVENT. THEREFORE, ECONOM C BENEFI T CANNOCT BE THE FOCUS OF EPA'S ANALYSI S OF REMEDI AL
ALTERNATI VES.

COMMENT 12-2

THE ALTERNATI VE WAS TREATED I N A SUPERFI Cl AL MANNER IN THE FEASI Bl LI TY STUDY BECAUSE EPA, RWXB,
AND EPA' S CONTRACTOR DON T UNDERSTAND THE PROPCSAL.

RESPONSE TO COMVENT 12- 2

THE | MM ALTERNATI VE WAS NOT EVALUATED AND COMPARED TO EPA ALTERNATI VES PRI MARI LY FOR THREE
REASONS:

1. THE PROPCSED | MM ALTERNATI VE WAS RECEI VED BY EPA ONE WEEK PRI OR TO PUBLI SHI NG THE DRAFT
FEASI BI LI TY STUDY REPCRT.

2. THE | MM ALTERNATI VE CANNOT BE COVPARED ON A COST- EFFECTI VE BASI S W TH EPA ALTERNATI VES
BECAUSE EPA CANNOT | MPLEMENT A COMMERCI AL M NI NG FACI LI TY. THEREFCRE, I T IS CONSI DERED A
POTENTI AL ALTERNATI VE THAT COULD BE | MPLEMENTED I N LI EU OF EPA' S SELECTED ALTERNATI VE.

3. THERE WAS NOT ENCUGH | NFOCRVATI ON AVAI LABLE TO DETERM NE | F THE PROJECT WAS TECHNI CALLY,
ECONOM CALLY, AND ENVI RONVENTALLY FEASIBLE. THAT IS VWHY | MM CONSULTANTS ARE PLANNI NG
PI LOT STUDI ES AND MARKETI NG STUDI ES.

EPA MJUST BE ASSURED THAT THE COMVBI NED PROCESSES W LL WORK, PRQIECT CLEANUP OBJECTI VES WLL BE
MET, AND THE PRQJECT W LL NOT CREATE A WORSE ( POTENTI AL) ENVI RONVENTAL PROBLEM THAN THE ONE | T
IS TRYING TO SOLVE. | F NEEDED, IMM WLL BE REQU RED TO DESI GN AND CONSTRUCT ADDI TI ONAL

REMEDI AL ACTI ONS TO MEET SI TE CLEANUP OBJECTI VES. ASSURANCES MUST ALSO BE MADE THAT FUNDS W LL
BE AVAI LABLE FOR ALL POST- CLOSURE SI TE CLEANUP ACTI VI TIES THAT WLL BE DESI GNED TO ENSURE THAT
SI TE CLEANUP CBJECTI VES W LL CONTI NUE TO BE MET.

W THQUT ALL OF THE ABOVE ASSURANCES, EPA CANNOT CONSI DER SELECTI NG THE PROPCSED | WM

ALTERNATI VE.  ALTHOUGH THE | MM PRCPCSAL WAS | NI TI ALLY SCREENED | N THE FEASI BI LI TY STUDY, EPA
HAS MADE I T VERY CLEAR THAT I T WOULD CONSI DER THE | MM PROPCSAL |F I T COULD BE DEMONSTRATED THAT
I T WAS AS EFFECTI VE AS THE EPA CLEANUP PROGRAM I N FACT, IN A MEETING ON JULY 25, 1985, WTH

I MM, EPA QUTLI NED THREE OPTI ONS UNDER REVI EW BY THE AGENCY FOR CONSI DERI NG THE | MM PROPCSAL AS
A SCLUTION TO THE I MM PRCBLEM | MM WAS AFFORDED THE OPPORTUNI TY OF SELECTI NG ONE OF THE THREE
OPTIONS. THESE THREE COPTI ONS WERE DESCRIBED IN A LETTER TO | MM, DATED SEPTEMBER 4, 1985. IN
LATE SEPTEMBER 1985, | MM VERBALLY STATED | TS PREFERENCE TO PROCEED W TH THE TH RD OPTI ON, UNDER
VWH CH MM WOULD PROCEED AT I TS OM R SK

EPA HAS ALSO RETAI NED A CONSULTANT TO EVALUATE THE TECHNI CAL FEASIBILITY CF | MM 'S PROPCSED
I'N-SI TU LEACH NG AND METALS RECOVERY PROCESS, AND TO EVALUATE THE MARKETABI LI TY OF THE PROPCSED
PRODUCTS GENERATED BY THI' S PROCESS. THESE EVALUATI ONS, TOGETHER W TH ANY ADDI TI ONAL | NFORVATI ON
SUPPLI ED BY IMM, WLL BE USED AS A BASI S FOR FUTURE CONSI DERATI ON OF THE | MM PRCPCSAL.

IT 1S EPA PQLI CY TO HAVE POTENTI ALLY RESPONSI BLE PARTI ES FUND NEEDED SI TE | NVESTI GATI ON AND
CLEANUP ACTI VI TIES TO THE EXTENT THAT THESE ACTI VI TIES ARE CONDUCTED | N STRI CT ACCORDANCE W TH
THE NCP AND WLL RESULT IN MEETI NG PROUECT OBJECTI VES. HOMNEVER, |F THESE ACTI VI TIES WLL NOT BE
CONDUCTED IN A TI MELY AND EXPEDI TI OUS MANNER, AND THE PRP HAS NOT PROVI DED CERTAI N FI NANCI AL
ASSURANCES, EPA WLL PROCEED W TH THE NEEDED ACTION. TH S IS THE CASE WTH THE | RON MOUNTAI N
M NE SI TE.



COMMENT 12-3
EPA' S PROPCSED ALTERNATI VES WOULD PREVENT FUTURE M NI NG OF M NERAL RESCQURCES.
RESPONSE TO COMVENT 12- 3

EPA' S RECOMVENDED ALTERNATI VE MAY HAVE AN EFFECT ON FUTURE M NING BUT WOULD NOT PRECLUDE FUTURE
M NI NG ACTI VI TI ES.

COMMENT 12-4

THE | NFORMATI ON I N THE FEASI BI LI TY STUDY REPORT WAS BI ASED AGAI NST THE | MM PROPCSAL AND WAS
AIMED TODISCREDI T IT.

RESPONSE TO COMVENT 12-4

THE | NFORNMATI ON PROVI DED I N THE FEASI Bl LI TY STUDY REPCRT WAS NOT | NTENDED TO BE BI ASED OR FOR
THE PURPCSE OF DI SCREDI TING | MM 'S PROPCSED ALTERNATI VE. I N FACT, PAGE ES-8 OF THE FEASIBILITY
STUDY REPORT STATES: "THE | NHERENT ADVANTACGE OF THE PROPCSED | MM ALTERNATIVE |S THAT | T WOULD
BE CONSTRUCTED AND OPERATED BY IMM. IN ADDI TIQN, SHOULD I T FUNCTI ON AS DESCRI BED BY IMM, IT
COULD BE THE ONLY PRCOFI TABLE ALTERNATI VE. ".

TECHNI CAL AND ENVI RONMVENTAL CONCERNS WERE | DENTI FI ED I N THE FEASI Bl LI TY STUDY REPORT BASED ON

I NFORVATI ON PROVI DED TO EPA AT THE TI ME THE REPORT WAS PREPARED. SOME COF THESE TECHNI CAL AND
ENVI RONMVENTAL QUESTI ONS HAVE BEEN ANSWERED, WHEREAS OTHERS W LL HAVE TO BE ANSWERED AS THE
RESULT OF FURTHER STUDI ES MENTI ONED ABOVE.

COMMENT 12-5

THE | MM PROPCSAL |'S AN | NNOVATI VE PROJECT AND RECYCLES METALS, WH CH | S ENCOURACGED BY THE NCP,
WHEREAS EPA' S PROPCSED ALTERNATI VES DO NOT RECYCLE.

RESPONSE TO COMMENT 12-5

EPA AGREES THAT THE | MM PRQJECT |'S | NNOVATI VE AND RECYCLES WASTE. THI'S |'S THE REASON EPA HAS
STATED THAT I T WLL CONSIDER THE | MM PROPCSAL PROVI DED THE ASSURANCES DESCRI BED | N THE RESPONSE
TO COMMVENT 12-1 ARE MET.

CATEGORY 13 -- OTHER REMEDI AL ACTI ON ALTERNATI VES

COWMVENT 13-1 (COLLI ER)

PLACEMENT OF A PERVANENT CAP W LL PREVENT ADDI TI ONAL M NI NG AND PUT | MM OUT OF BUSI NESS.
WOULDN T A FEASI BLE ALTERNATI VE BE O LI NG OF THE SURFACE AS A TEMPORARY MEASURE; TH S WOULD
PREVENT WATER PERCCOLATI ON, WOULD TEST WHETHER A CAP WLL EVEN WORK, AND WOULD ALLOW PCSS| BLE

| MPLEMENTATI ON OF | MM ' S ALTERNATI VE | N THE FUTURE.

RESPONSE TO COWMENT 13- 1

O LI NG WOULD NOT NECESSARI LY PREVENT | NFLOW AND | NFI LTRATI ON | NTO THE OREBCDY.

PLACEMENT CF A PERVANENT CAP WOULD NOT NECESSARI LY PREVENT ADDI TI ONAL M NI NG ON THE SI TE.

RESULTS OF THE FEASI Bl LI TY STUDY | NDI CATE THAT A CAP WOULD BE EFFECTI VE | N REDUCI NG THE



DI SCHARGE OF ACI D M NE DRAI NAGE FROM THE SI TE.
THE FEASI BI LI TY STUDY |'S LOOKI NG AT PERVANENT REMEDI ES TO THE PROBLEMS, NOT TEMPORARY SCLUTI ONS.
COMVENT 13-2 (NOR)

EPA AND THE OTHER CONCERNED AGENCI ES SHOULD CONSI DER THE POTENTI AL ECONOM C BENEFI TS OF

MAI NTAI NI NG A VI ABLE M NI NG OPERATION.  WHI LE EPA 1S NOT I N THE PRI VATE ENTERPRI SE BUSI NESS, THE
GOVERNMENT IS IN THE M NI NG BUSI NESS, THROUGH THE BUREAU OF M NES. | T WOULD SEEM PCSSI BLE FOR
THE GOVERNMVENT AND PRI VATE | NDUSTRY TO TAKE JO NT ACTI ON THAT WOULD ALLOW CONTINUED MNING | F
TH' S PGSSI Bl LI TY OF CONTINUED M NING | S NOT | NVESTI GATED, ALL OF THE ALTERNATI VES HAVE NOT BEEN
CONSI DERED.

RESPONSE TO COMVENT 13- 2

IF THE IMM PROPCSAL | S ALLONED TO PROCEED, | T MUST BE FI NANCED W TH PRI VATE CAPI TAL SI NCE THE
PURPOSE OF THE SUPERFUND IS TO ELI M NATE THE DANGER PCSED BY A HAZARDQUS WASTE SI TE.  CONGRESS
DI D NOT | NTEND THE FUND TO BE USED I N COMVERCI AL VENTURES. THEREFORE, A JO NT VENTURE AT | MW
I'S NOT A REALI STI C ALTERNATI VE. A JO NT VENTURE W TH THE BUREAU OF M NES WOULD HAVE TO BE

DI SCUSSED W TH THAT AGENCY.

COMVENT 13-3 ( ROSS)

ALTERNATI VES THAT | NCLUDE DI VERSI ON OF UPPER SPRI NG CREEK WOULD CAUSE FLOODI NG OF HI S PRCPERTY,;
SI M LARLY, DI VERSION COF THE SOUTH FORK SPRI NG CREEK WOULD DAMAGE OTHER PRCPERTIES. THE G TY OF
REDDI NG S PRCPCSED HYDRCELECTRI C PRQJECT WOULD DI VERT UPPER SPRI NG CREEK TO THE KESW CK LAKE
AREA, VWH CH WOULD PREVENT PROPERTY DAMAGE AND ALSO HAVE THE ECONOM C BENEFI T OF GENERATI NG
HYDRCELECTRI C PONER. VWY WASN T THI S ALTERNATI VE CONSI DERED | N THE FEASI BI LI TY STUDY? |F THE
C TY OF REDDI NG DCES | MPLEMENT THI' S PROQJECT, WOULD EPA CONSIDER I T IN LI EU OF THE DI VERSI ON
ALTERNATI VES | NCLUDED | N THE FEASI BI LI TY STUDY REPORT?

RESPONSE TO COMVENT 13- 3

THE SPRI NG CREEK DI VERSI ON ALTERNATI VE MAY HAVE AN EFFECT ON DOMNSTREAM PROPERTY OMERS LI VI NG
ON FLAT CREEK. THE EXTENT OF THE EFFECT WLL HAVE TO BE DETERM NED DURI NG FI NAL DESI G\

IF THE A TY OF REDDI NG | MPLEMENTS | TS PROPCSED PUVP STORAGE HYDRCELECTRI C PRQJECT ON UPPER

SPRI NG CREEK, THE SPRI NG CREEK DI VERSI ON DI SCUSSED | N THE FEASI Bl LI TY STUDY REPCRT MAY NOT BE
REQUI RED. THERE | S NO ASSURANCE THAT THE I TY WLL BU LD TH'S PRQJECT. HOMNEVER, IF IT IS

BU LT, IT WOULD SERVE THE SAME PURPOSE AS THE PROPCSED SPRI NG CREEK DI VERSI ON.  EPA WOULD LI KE
TO KEEP THI'S OPTION OPEN I F THE G TY OBTAINS THE NECESSARY PERM TS AND LI CENSES TO CONSTRUCT | TS
HYDRCELECTRI C PRQJECT.

COWMVENT 13-4 ( STAUFFER)

STAUFFER CHEM CAL COWPANY BELI EVES THAT MORE COST EFFECTI VE REMEDI AL OPTI ONS SHOULD BE AVAI LABLE
TO MEET BOTH EPA AND CALI FORNI A WATER QUALI TY CRI TERI A THAN HAVE BEEN PROPOSED I N THE

FEASI BI LI TY STUDY. | N CONTRAST WTH OPTION CA-7, WH CH WOULD COST A STAGGERI NG $42.8 M LLI QN

IT 1S OQUR OPI NI ON THAT OPTI ONS SHOULD BE AVAI LABLE AT AN EXPENDI TURE OF APPROXI MATELY $5

M LLI ON.

ONCE SUCH OPTI ON WOULD COMBI NE (1) ALTERNATI VE W@ 1, THE DI VERSI ON OF UPPER SPRI NG CREEK; (2)
TREATMENT OF M NE DRAI NAGE FROM THE RI CHMOND AND LAWSON PORTALS TO REMOVE COPPER, ZINC, AND
CADM UM AND, (3) CONTROL OF THE REDUCED DI SCHARGE VOLUMES FROM THE SPRI NG CREEK DEBRI S DAM TO



ENSURE ADEQUATE DI LUTI ON.

ALTERNATI VE W 1 WOULD SERVE TO DI VERT UP TO 800 CFS COR 1,500 ACRE FEET PER DAY OF FLOW FROM THE
SPRI NG CREEK DEBRI' S DAM RESERVO R DI VERSION CF TH S FLOW WOULD RENDER UNNECESSARY THE PROPOSAL
TO | NCREASE THE RESERVA R CAPACI TY. W TH THOSE REDUCED VOLUMES, | T WOULD BE FEASI BLE TO CBTAIN
SUFFI CI ENT DI LUTI ON AT THE KESW CK DAM I N THE SACRAMENTO R VER TO MEET WATER QUALITY CRI TER A
UNDER VARYI NG CONDI TI ONS OF FLOW FROM SHASTA DAM

AN ADDI TI ONAL ADVANTAGE OF ALTERNATIVE WM 1 |S THE PCSSIBILITY CF COVBI NING TH S ALTERNATI VE

W TH THE | NSTALLATI ON OF A HYDRCELECTRI C FACI LI TY FOR THE GENERATI ON CF PONER. THE DI VERSI ON COF
SPRI NG CREEK WOULD | NVOLVE ABQUT A 1, 000- FOOT DRCP REQUI R NG SOVE FORM OF ENERGY DI SSI PATI ON TO
AVO D MASSI VE ERCSI ON AND SI LTI NG PROBLEMS. PASSI VE MEANS FCR ENERGY DI SSI PATI ON HAVE BEEN
PROPCSED I N THE FEASI Bl LI TY STUDY UNDER CPTION WM 1. THE RECOVERY OF HYDRCELECTRI C POVNER,
HOMNEVER, WOULD PROVI DE FOR THE UTI LI ZATI ON OF A NATURAL RESOURCE, AS WELL AS ECONOM C RETURN.

TREATMENT OF AMD FROM THE RI CHVOND AND LAWSON PORTALS WOULD PROVI DE FOR UP TO A 50 PERCENT
REDUCTI ON I N THE DI SSOLVED COPPER CONCENTRATI ON AND AS MJUCH AS A 90 PERCENT REDUCTION I N ZI NC
AND CADM UM CONCENTRATI ONS AT THE SPRI NG CREEK DEBRI'S DAM | MPROVED TREATMENT OF AMD FROM THESE
TWO SOURCES COMVBI NED W TH THE DI VERSI ON OF UPPER SPRI NG CREEK AND THE CONTROL OF FLOW FROM THE
SPRI NG CREEK DEBRI S DAM SHOULD PERM T COWVPLI ANCE W TH WATER QUALI TY CRI TERI A AT THE KESW CK DAM
DI SCHARCE.

THERE APPEARS TO BE CGENERAL AGREEMENT WTH A PHASED OR STEPW SE APPROACH TO THE | M ACI D M NE
DRAI NAGE PRCBLEM ALTHOUGH WE BELI EVE THAT THE ABOVE LOAER COST ALTERNATI VE WOULD MEET WATER
QUALITY CRITERI A, ADDI TI ONAL REMEDI AL STEPS ARE ENTI RELY FEASI BLE AND COULD BE SUBSEQUENTLY

| NCORPCRATED | F PROVEN TO BE NECESSARY. THE FOREGO NG OPTI ON WLL BE MORE COVPLETELY REVI EVED,
TOGETHER W TH OTHER OPTI ONS, | N PREPARATI ON OF OUR FURTHER COWENTS TO BE SUBM TTED BY SEPTEMBER
30.

RESPONSE TO COMVENT 13-4

ACCORDI NG TO THE ANALYSES PRESENTED IN APPENDI X G I T IS NOT LI KELY THAT THE ALTERNATI VE CF
W1, TREATMENT OF TWD MAJOR SOURCES AND OPERATI ON OF SPRI NG CREEK DEBRI S DAM WOULD MEET
OBJECTI VES AND | T CERTAI NLY WOULD NOT MEET ALL APPLI CABLE, RELEVANT, AND APPRCPRI ATE FEDERAL AND
STATE REQUI REMENTS. FCR EXAMPLE, ALTERNATI VE NO 12 ON PAGE G 27 OF THE FEASIBI LI TY STUDY REPORT
I NCLUDES W1, TREATMENT OF FI VE MAJOR SCURCES, GROUNDWATER | NTERCEPTI ON, AND DI VERSI ON, AND
ASSURES EFFI Cl ENT OPERATI ON OF SPRI NG CREEK DEBRI S DAM

EPA AGREES WTH A STEPW SE APPROACH TO THE | MPLEMENTATI ON AND MONI TORI NG OF REMEDI AL ACTI ONS.

EPA WOULD SERI QUSLY CONSI DER ALLON NG STAUFFER TO | MPLEMENT I TS $5 M LLION REMEDY | F | T COULD
PROVE THAT | T WOULD SUCCEED | N MEETI NG CLEANUP OBJECTI VES FOR 1978 CONDI Tl ONS.

COWMVENT 13-5 ( FWB)

ONE ALTERNATI VE NOT FULLY ADDRESSED | S CONSTRUCTI ON OF A COMVBI NED | NFLOW AND PUVPED STORAGE DAM
IN THE SPRI NG CREEK BASI N UPSTREAM FROM THE CONFLUENCE OF BOULDER CREEK. TH'S MEASURE | S
PRESENTLY BEI NG PROPCSED BY THE CI TY OF REDDI NG I N THEI R APPLI CATI ON FCR LI CENSE TO THE FEDERAL
REGULATCORY ENERGY COWM SSI ON FOR A HYDRCELECTRI C PROJECT | N SPRI NG CREEK ( PROJECT NO. 8499).
THE PRQJECT WOULD PROVI DE A STORAGE DAM TO RECEI VE BOTH | NFLOW FROM UPPER SPRI NG CREEK AND
PUWPED STCRAGE FROM KESW CK RESERVAO R THE PROPCSED PRQJIECT WOULD HAVE THE CAPABI LI TY COF

DI VERTI NG AND RELEASI NG UP TO 1, 600 CFS FROM THE UPPER SPRI NG CREEK BASI N, THEREBY ELI M NATI NG
THE OCCURRENCE OF SPILLS FROM SPRI NG CREEK DEBRI'S DAM  THI S ALTERNATI VE WOULD PROVI DE THE

ADDI TI ONAL BENEFI T OF HYDRCELECTRI C ENERGY CAPACI TY FOR 110 MWV ENOUGH TO PAY FOR THE PRQJECT.



OUR I NI TI AL ASSESSMENT OF THE CI TY OF REDDI NG S PRCPCSAL | S THAT I T WOULD GREATLY BENEFI T
ANADROMOUS FI SH RESOURCES.  THE SERVI CE STRONGLY RECOMMENDS THAT THI S ALTERNATI VE BE FULLY
ADDRESSED | N THE FEASI BI LI TY STUDY.

RESPONSE TO COMVENT 13-5

TH' S ALTERNATI VE WOULD HAVE THE SAME EFFECT AS THE DI VERSI ON OF SPRI NG CREEK, WH CH HAS ALREADY
BEEN EVALUATED. THE DI FFERENCE |'S THAT THE HYDROELECTRI C PROJECT WOULD BE | MPLEMENTED BY THE
G TY OF REDDI NG REDUCI NG THE OVERALL COST OF THE SELECTED COVBI NED REMEDI AL ACTI ON

ALTERNATI VES. AS STATED I N THE RESPONSE TO COMVENT 13-3, EPA WLL KEEP TH' S OPTI ON OPEN.

CATEGORY 14 -- PREFERRED REMEDI AL ACTI ON
COWENT 14-1 (CDFQ)

AS TRUSTEE OF CALI FORNIA'S FI SH AND W LDLI FE RESOURCES, OUR DEPARTMENT SEEKS FULL PROTECTI ON COF
THOSE RESOURCES | N THE UPPER SACRAMENTO RI VER  OF THE ALTERNATI VES LI STED, CA-7 COMES THE
CLOSEST TO THAT GOAL. WE SUPPORT THI' S ALTERNATI VE, G VEN THAT EACH COVPONENT OF THE WASTE
CONTROL SYSTEM | S EVALUATED AFTER CONSTRUCTI ON AND MEASURES ARE ADDED AS NECESSARY TO ACH EVE
FULL PROTECTI ON.  SUCH ADDI TI ONAL MEASURES COULD | NCLUDE EFFLUENT TREATMENT, ADJUSTI NG THE
DEBRI S DAM STCRAGE CAPACI TY, AND COCRDI NATI NG RELEASES FROM SHASTA LAKE, SPRI NG CREEK RESERVA R,
AND SPRI NG CREEK PONERHOUSE.

RESPONSE TO COMVENT 14-1

EPA APPRECI ATES THE SUPPORT OF CDFG  WE ANTI Cl PATE THAT | MPLEMENTATI ON OF REMEDI AL ACTI ON AT
I MM WLL ACH EVE OUR MJTUAL GOAL OF PROTECTI NG THE FI SH AND W LDLI FE RESOURCES OF THE SACRAMENTO
Rl VER

COWMVENT 14-2 ( RARDI N)

AS CI TI ZENS, WE ARE CONCERNED ABQUT THE POLLUTI ON CREATED AT | RON MOUNTAI N AND SUPPORT YCQOUR
EFFORTS TO REMEDY THE PROBLEM WE ENCOURAGE YQU TO CONSI DER COVBI NED ALTERNATI VE NUMBER FOUR

VWH CH CALLS FOR COWPLETE CAPPI NG GROUNDWATER | NTERCEPTI ON, AND TREATMENT BY LI ME/ LI MESTONE. WE
BELI EVE THAT CAPPI NG AND GROUNDWATER | NTERCEPTI ON ARE | MPORTANT | N THAT THEY ARE PREVENTI VE;
THAT 1S, WATERWAYS WOULD NOT BE POLLUTED TO THE EXI STI NG EXTENT.

I F THE ENVI RONVENTAL PROTECTI ON AGENCY SHCOULD SELECT A COVBI NED ALTERNATI VE THAT | NCLUDES THE
BU LDI NG CF A DI VERSI ON DAM ON SPRI NG CREEK, WE STRONGLY REQUEST THAT YQU CONSI DER REROUTI NG THE
WATER TO KESW CK DAM RATHER THAN DOMN FLAT CREEK. WE OM APPROXI MATELY 16 ACRES ON FLAT CREEK
ON | RON MOUNTAI N ROAD.  ON OUR LAND, THERE ARE TWD RESI DENCES AND SEVERAL OTHER BU LDI NGS THAT
MAY BE AFFECTED BY ROUTI NG SPRI NG CREEK DOM FLAT CREEK. THERE ARE ALSO CONCERNS ABQUT SO L
ERCSI ON AND THE QUALI TY OF OUR WATER SUPPLY AND SYSTEM WH CH WATER IS CBTAI NED FROM THE NORTH
FORK OF FLAT CREEK WHERE | T JO NS FLAT CREEK PRCPER

WE DO NOT WANT TO BE RELOCATED I N THE EVENT THAT YOU SHOULD SELECT DI VERTI NG SPRI NG CREEK DOMN
FLAT CREEK. WE ASK THAT YOU CONSI DER OTHER SOLUTI ONS RATHER THAN FORCI NG THE SALE OF PRI VATE
PROPERTY, NOT ONLY FOR OURSELVES, BUT ALSO FCR OTHER PRI VATE PROPERTY OMERS ALONG BOTH FLAT AND
ROCK CREEKS.

RESPONSE TO COMVENT 14- 2

EPA WLL TAKE WHATEVER STEPS ARE NECESSARY TO M Tl GATE | MPACTS THAT ARE EXPECTED TO RESULT FROM
THE DI VERSI ON OF SPRING CREEK, |F THE DI VERSION IS | MPLEMENTED BY EPA RATHER THAN THE CI TY OF



REDDI NG ( SEE RESPONSE 13- 3).

THE DEPARTMENT OF HEALTH SERVI CES (DOHS) HAS ALSO PROVI DED THE FOLLOWN NG RESPONSE TO COMMVENT
14- 2:

THE FEASI Bl LI TY STUDY ASSUMES THAT NO RESI DENTI AL WATER, OTHER THAN THE REDDI NG MUNI Cl PAL
SYSTEM 1S POTENTI ALLY AFFECTED BY EFFLUENT FROM THE | RON MOUNTAIN SI TE. A DETERM NATI ON SHOULD
BE MADE AS TO WHETHER ANY RESI DENCES ARE USI NG OR COULD USE ONSI TE WATER FOR HOUSEHOLD PURPOSES.

COWENT 14- 3 ( STAUFFER)

COMBI NED ALTERNATI VE CA-6, WH CH CALLS FOR ENLARGEMENT OF THE SPRI NG CREEK DEBRI S DAM AND THE
RESULTI NG | NCREASE | N STORAGE CAPACI TY TO 13, 000 ACRE FEET, DI VERSI ON CF UPPER SPRI NG CREEK,

DI VERSI ON OF SQUTH FORK OF SPRI NG CREEK, AND COPPER CEMENTATI ON, IS LESS COSTLY THAN OPTI ON CA-7
BY APPROXI MATELY $10 M LLION. THE EPA, HOMNEVER, ANNOUNCED | TS PREFERENCE FOR OPTI ON CA-7 AT THE
PUBLI C MEETI NG | N REDDI NG, CALI FORNI A, ON AUGUST 15.

ACCORDI NG TO TH' S REPCRT, (PACE ES-8) COVBI NED ALTERNATI VE CA-6 FULLY COWPLI ES WTH ALL

APPLI CABLE OR RELEVANT STANDARDS, GUI DELI NES, AND EPA SUPERFUND ADVI SORI ES. ASSUM NG THAT THE
COST ESTI MATES ARE CORRECT, THERE APPEARS TO BE | NSUFFI Cl ENT JUSTI FI CATI ON FOR EPA TO SELECT
ALTERNATI VE CA-7 I N FAVOR OF ALTERNATI VE CA-6. STAUFFER CHEM CAL COVPANY, HOWEVER, BELI EVES
ADDI TI ONAL REMEDI AL OPTI ONS CAN BE DEVELOPED WH CH WOULD BE MORE COST EFFECTI VE BY AN CRDER OF
MAGNI TUDE; THAT IS, IN THE RANCGE OF $5 M LLION.  WE | NTEND TO QUTLI NE THESE OPTI ONS I N QUR
SUBSEQUENT COMMENTS TO BE SUBM TTED BY SEPTEMBER 30.

COMBI NED ALTERNATI VES CA-5 AND CA-7, WHI CH ALSO MEET ALL APPLI CABLE OR RELEVANT STANDARDS,

QU DELI NES, AND ADVI SCRI ES, ARE SUBSTANTI ALLY MORE EXPENSI VE THAN ALTERNATI VE CA-6 AND DO NOT
PROVI DE SUFFI CI ENT BENEFI TS OVER CA-6 TO JUSTI FY THE ADDED COST. THEREFCRE, BY COVPARI SON,
ALTERNATI VES CA-5 AND CA-7 ARE NOT COST EFFECTI VE AND SHOULD BE REJECTED AS | NCONSI STENT W TH
THE NATI ONAL CONTI NGENCY PLAN.

RESPONSE TO COWMENT 14- 3
WHEN COVPARED TO CA-6, EPA BELI EVES THAT COVBI NED ALTERNATI VE CA-7 BETTER MEETS THE | NTENT OF
THE NCP BECAUSE I T:

. M NI M ZES OF THE PRODUCTI ON OF WASTE/ AMD, AND

. ADDRESSES THE HAZARDOUS WASTE PROBLEM AT | TS SOURCE.
COVBI NED ALTERNATI VE CA-6 DOES NEI THER, BUT RELIES STRI CTLY ON DI LUTI ON TO MEET PROQJECT CLEANUP
OBJECTI VES. COVBI NED ALTERNATI VE CA-7 PROVI DES A GOOD BALANCE OF SOURCE CONTROL, TREATMENT, AND
WATER MANAGEMENT ALTERNATI VES TO MEET CLEANUP OBJECTI VES.
AS STATED | N RESPONSE 13-4, EPA WOULD SERI OUSLY CONSI DER ALLOW NG STAUFFER TO | MPLEMENT | TS $5
M LLI ON REMEDY | F | T COULD PROVE THAT | T WOULD SUCCEED | N MEETI NG CLEANUP OBJECTI VES FOR 1978
CONDI T ONS.
COWVENT 14- 4 ( RWXCB)
FOR REASONS VWH CH WE HAVE PREVI OUSLY DI SCUSSED, WE REQUEST THAT EPA | MPLEMENT A CONTROL

ALTERNATI VE WH CH | NCLUDES SOME MEASURE OF SOURCE CONTRCL. ALTHOUGH WE CONCUR W TH THE OVERALL
PROGRAM CBJECTI VE OF MEETI NG STATE OR FEDERAL WATER QUALI TY OBJECTI VES AT KESW CK DAM WE FEEL



STRONGLY THAT THE SELECTED CONTROL PROGRAM SHOULD RESULT I N SI GNI FI CANT WATER QUALI TY

| MPROVEMENT UPSTREAM OF THIS PO NT; |.E, LONER KESW CK RESERVO R AND THE SPRI NG CREEK
WATERSHED. TH S WLL BE THE CASE ONLY | F EPA SELECTS A CONTRCL STRATEGY Al MED AT REDUCI NG

ACI DY HEAVY METAL DI SCHARCES FROM THE MAJOR SOURCES AT THE M NE. OF THE ALTERNATI VES LI STED I N
THE FEASI Bl LI TY STUDY, WE RECOMVEND THAT EPA SELECT CA-7 FOR | MPLEMENTATI ON. THI S ALTERNATI VE,
VWH CH COVBI NES SOURCE CONTRCL AND WATER MANAGEMENT APPRQOACHES, MEETS THE PROGRAM CLEANUP
OBJECTI VES EVEN IN THE MOST CRI Tl CAL YEAR EVALUATED AND APPEARS TO PRESENT AN CPPORTUNI TY FOR
SHARED RESPONSI Bl LI TY BETWEEN THE STATE/ EPA AND THE BUREAU OF RECLAVATI ON. WE ARE AWARE OF THE
EFFORTS BY EPA AND THE BUREAU TO DEVELCP AN | NTERAGENCY AGREEMENT DEFI NI NG TH S | MPLEMENTATI ON
RESPONSI BI LI TY, AND WE COMMEND THESE EFFORTS.

WE BELI EVE THAT | MPLEMENTATI ON OF THE SELECTED CONTRCL ALTERNATI VE SHOULD BE A PHASED PROGRAM

W TH SCURCE CONTROL ACTI ONS RECEIVING FI RST PRICRITY. | F EVALUATION OF THE I NI TI AL SOURCE
CONTROL ACTI ONS SHOAS THAT WE HAVE NOT ACHI EVED A SATI SFACTORY LEVEL OF CONTRCL, ADDI Tl ONAL

ACTI ONS, SOURCE CONTROL, ANDY OR WATER MANAGEMENT SHOULD BE | MPLEMENTED. | N PREVI QUS
CORRESPONDENCE, WE HAVE EXPRESSED RESERVATI ONS ABQUT THE UPPER SPRI NG CREEK DI VERSION. W WOULD
NOT RECOMMEND | MPLEMENTATI ON OF THI S COMPONENT OF CA-7 UNTIL ADDI TI ONAL STUDI ES ARE MADE ON I TS
PCSI TI VE AND NEGATI VE | MPACTS.

W TH REGARD TO THE M NE OMNER S PRCPCSAL FOR A COMMVERCI AL M NI NG OPERATI ON AS A SCLUTI ON TO THE
PROBLEM WE BELI EVE THAT | RON MOUNTAIN M NES, I NC., SHOULD BE G VEN THE OPPORTUNI TY TO TEST THI S
PROPCSAL AND TODETERM NE IF I T IS A TECHNI CALLY AND ECONOM CALLY FEASI BLE METHOD OF CONTRCLLI NG
THE DI SCHARGE OF TOXI C SUBSTANCES FROM THE M NE.  HOWMEVER, UNTI L FURTHER | NFORVATI ON | S PROVI DED
WH CH VERI FIES THAT THIS IS A VI ABLE PROCESS AT THE | RON MOUNTAIN M NE SI TE, THE PROPOSED

ACTI ONS AND SCHEDULE OF THE SUPERFUND PROGRAM SHOULD NOT BE ALTERED. WE WERE | NFORMED BY | RON
MOUNTAIN M NES, I NC., AND THE DAVY MCKEE CORPORATION I N JULY 1985, THAT THE REQUI RED TESTI NG OF
THEI R SOLUTI ON M NI NG PROPCSAL WOULD TAKE SI X TO EI GHT MONTHS.  THEREFORE, THERE SHOULD BE NO
CONFLI CT BETWEEN THE COVPLETI ON OF THI S TESTI NG AND THE SCHEDULED | MPLEMENTATI ON OF SUPERFUND
ALTERNATI VES | F THE SOLUTI ON M NI NG PLAN DOES NOT APPEAR FEASI BLE.

RESPONSE TO COMVENT 14-4

EPA AGREES W TH A PHASED | MPLEMENTATI ON APPRCACH. THE PROPER PHASI NG COF ALTERNATI VES WLL BE
DETERM NED DURI NG PRQJECT DESI GN.

EPA WLL CONSIDER |MM'S PROPCSAL |F MM PROVI DES THE REQUI RED | NFORVATI ON AND ASSURANCES, AS
DI SCUSSED I N PREVI QUS CATEGCRI ES.

COWMENT 14-5 ( CONSERVATI ON)

OUR SPECI FI C RECOMVENDATI ONS ARE:

1. THE "NO ACTI ON' PROPCSALS BE | MPLEMENTED FOR BOTH THE M NE WORKI NGS AND THE SURFACE WATER
UNTI L THE | RON MOUNTAIN M NES, |NC., PROPCSAL FOR IN SI TU SOLUTION M NI NG | S EVALUATED.
VE BELI EVE TH' S EVALUATI ON SHOULD BE COVPLETED W THI N ONE YEAR

2. | E THAT EVALUATI ON | NDI CATES THAT IN SI TU SOLUTION M NING | S NOT FEASI BLE, THEN WE WOULD
RECOMVEND A COVBI NATI ON OF COPPER- CEVENTATI ON OF THE ACI D M NE DRAI NAGE, TRANSBASI N
DI VERS| ON OF UPPER SPRI NG CREEK, AND ENLARGEMENT OF EXI STI NG STORAGE CAPACI TY OF SPRI NG
CREEK RESERVO R

RESPONSE TO COWMENT 14- 5

1. THE EXTENT OF THE ENVI RONMVENTAL PROBLEM THE | MPACT ON PUBLI C VEELFARE, AND POTENTI AL PH



HEALTH | MPACTS PRESENTED BY | MM SI TE DO NOT' SUPPORT THE " NO ACTI ON' ALTERNATI VE.

2. THE ALTERNATI VE PROPOSED ABOVE DOES NOTHI NG TO ADDRESS THE PROBLEM AT | TS SOURCE AND
RELI ES STRICTLY ON DI LUTI ON TO CONTRCL THE PRCBLEM  EPA CANNOT EVALUATE THE ABOVE
ALTERNATI VE BECAUSE | T HAS NOT PROPCSED SPECI FI C FI GURES FOR THE ENLARGEMENT OF SPRI NG
CREEK DEBRI S DAM THI S PRECLUDES EPA FROM DETERM NI NG | F THE PROJECT WLL MEET SITE
CLEANUP OCBJECTI VES.

COWMENT 14-6 ( AGRI CULTURE)

I'N ADDI TION TO CA 6, THE CDFA FAVORS ADCPTI ON OF THE COMVERCI AL ORE RECOVERY OPTION SINCE IT IS
THE ONLY PROFI TABLE ALTERNATI VE AVAI LABLE. WE RECOGNI ZE THAT THI S IS NOT A PRESENTLY VI ABLE
OPTI ON SI NCE, AS STATED ON PAGE 9 OF THE EXECUTI VE SUWRRY OF THE FEASI BI LI TY STUDY, DELAYI NG
CLEANUP COF THE SI TE WH LE WAI TI NG FOR MORE | NFORVATI ON TO ADEQUATELY ASSESS THE SUFFI Cl ENCY OF
TH' S ALTERNATI VE WOULD RI SK PUBLI C HEALTH AND ENVI RONMENT. THEREFORE, THI S DEPARTMENT
RECOMMENDS ADCPTI NG CA 6 WTH THE PROVI SO THAT THE COMMERCI AL ORE RECOVERY OPTI ON BE EMPLOYED | F
THE NECESSARY | NFORVATI ON BECOVES AVAI LABLE I N TI ME TO EFFECTI VELY EVALUATE TH S ALTERNATI VE AND
IF THE ALTERNATI VE | S FOUND TO BE SUFFI CI ENT.

RESPONSE TO COMMVENT 14- 6

NO RESPONSE REQUI RED.

CATEGORY 15 -- OTHER CONCERNS (M SCELLANEOUS)
COMMENT 15-1 (W LSON)

| F THE PROBLEM AT | RON MOUNTAIN M NE IS SCLVED, WOULD THERE STI LL BE OTHER SOURCES OF POLLUTI ON
THAT WOULD CONTI NUE TO CREATE PROBLEMS?

RESPONSE TO COMVENT 15-1

IN THE SPRI NG CREEK WATERSHED, THERE IS ANOTHER SOURCE OF POLLUTI ON, BUT | T REPRESENTS LESS THAN
1 PERCENT OF THE TOTAL METAL LQOAD IN THAT STREAM BY SOLVI NG THE | RON MOUNTAIN M NE PROCBLEM
MOST OF THE PCLLUTI ON I N THE SPRI NG CREEK DRAI NAGE WOULD BE CONTRCLLED. I N ADDI TION, AS THE
ALTERNATI VES SHOW THE FI SH I N THE SACRAMENTO Rl VER WOULD BE PROTECTED.

THERE ARE OTHER M NES I N THE SHASTA LAKE WATERSHED AREA THAT DI SCHARGE | NTO THE LAKE. HOWEVER,
THE LEVELS OF THOSE METALS ENTERI NG THE SACRAMENTO RI VER SYSTEM ARE M Tl GATED BY THE FACT THAT
SHASTA LAKE IS A HUGE RESERVO R OF NEUTRAL WATER THAT TENDS TO PRECI PI TATE THOSE METALS QUT.
SOME OF THESE SI TES ALLUDED TO ABOVE ARE PROCEEDI NG UNDER STATE ENFORCEMENT ACTI ON TO ABATE

DI SCHARCGES TO RECEI VI NG WATERS. I T IS POSSI BLE THAT THE REVMAINING SI TES WLL BE SI M LARLY

REQUI RED TO | MPLEMENT SI TE CLEANUP PLANS.

RDY R78/ 028.

PUBLI C COMMENTS ON JULY 25, 1986,
PUBLI C COMMENT FS ADDENDUM

SEVENTEEN | NDI VI DUALS, ORGAN ZATI ONS, AND AGENCI ES SUBM TTED SPECI FI C COMMENTS DURI NG THE PUBLI C
COMMENT PERICD. I N ADDI TI ON, THREE FORM LETTERS WERE SUBM TTED W TH A COMVBI NED TOTAL OF 30
SI GNATURES. THE FOLLOW NG LI ST | NCLUDES THE NAMES OF THE COMMVENTORS, THEI R AFFI LI ATI ON, AND THE
MANNER I'N WH CH THEI R COMVENTS ARE I DENTIFIED I N THI'S REPORT. THE NAMES LI STED I N THE LAST | TEM
ARE THCSE | NDI VI DUALS WHO SI GNED ONE OF THE FORM LETTERS.  SOME S| GNATURES WERE NOT LEQ BLE.



JULY 25, 1986, FS ADDENDUM - LI ST OF COMMVENTCORS

WANDA HUNT BABCOCK, CI Tl ZEN, BABCOCK

MORGAN CRW G CI TI ZEN, CRWG

WLLIAM H MARTIN, CTIZEN, MARTIN

MARY L. G RARD, CTIZEN, d RARD

U S. BUREAU OF RECLAMATI ON, BUREAU

U. S. DEPARTMENT OF | NTERI OR, OFFI CE OF THE SECRETARY, SECRETARY
PAUL CONTI NI, CITIZEN, CONTIN

TOM B. (SI GNATURE NOT LEG BLE), C TIZEN, TOM B.

JOANNE DANI ELSON, C TI ZEN, DAN ELSON

BRUCE BOYER, | MM CONSULTANT, BOYER

DAVY MCKEE CORPCRATI QN, DAVY MCKEE- MORGAN

I RON MOUNTAIN M NES, INC., | MM -ARVAN

DANIEL C. MCLEAN, | MM METALLURG CAL CONSULTANT, MCLEAN
ROBERT S. MLLER, C TIZEN, MLLER

ANETTE AND BOB RARDI N, CI TI ZENS, RARDI N

STAUFFER CHEM CAL COVPANY, STAUFFER

U S FISH AND WLDLI FE SERVI CE (WRI TTEN), FW8

FORM LETTER S| GNATURES:

DONALD VEST

ROCGER L. CAMPBELL
RON YOUNG
FLORENCE J. MADDOX
JOHAN M MADDOX
RAYMOND E. LESLIE
BARBARA FARGRO

JCE FARGO

STEVE MADDOX
ALLEN K. BUCK
SARA BUCK

TONY BETTENCOURT
DARLENT BETTENCOURT
CHARLOTTE BUCK
ELAI NE JOHNSTON
CHARLES A. PARSONS
K. M PARSONS
VWAYNE P. CARNES
TCDD E. CARNES
BERT SHARP

W H MARTIN

D. L. EI CKENBERG
NOT LEQ BLE

BRUCE BOYER

C. D. SHEARVAN

PH LI P J. N DER
DON B. BROM
ALOVA J. STULL
DONALD G BOWERS
BARRY BOYER



MANY OF THE COMVENTERS RAI SED SI M LAR QUESTI ONS AND CONCERNS REGARDI NG THE FEASI Bl LI TY STUDY
ADDENDUM REPORT. FOR THI S REASQN, THE COMVENTS WERE PARAPHRASED AND SUMVARI ZED | N A NUMBER COF
CATEGORI ES. EVERY ATTEMPT WAS MADE TO ACCURATELY PARAPHRASE COMMVENTS AND RESPOND TO ALL
COMMENTS THAT REQUI RED A RESPONSE. ALL COMMENTS IN THEI R ORI G NAL FORM ARE | NCLUDED | N THE
APPENDI XES.

THE COMMVENTS AND THEI R RESPONSES TO THE FEASI BI LI TY STUDY ADDENDUM ARE GROUPED | NTO THE
FOLLOWN NG CATEGORI ES:

GENERAL COWMENTS ON FEASI Bl LI TY STUDY REPORT
STUDY FI NDI NGS AND METHODOLOGY

ENVI RONVENTAL AND PUBLI C HEALTH HAZARDS

COSTS OF REMEDI AL ACTI ON

LI ABI LI TY FOR | RON MOUNTAI N M NE PROBLENS

| MM PROPCSAL

OTHER REMEDI AL ACTI ON ALTERNATI VES

PREFERRED REMEDI AL ACTI ON

OTHER CONCERNS (M SCELLANEQUS)

0. PROPCSED NEW COMBI NED ALTERNATI VES CA-8 AND CA-9
1. COWMENTS RELATI NG TO COVPONENT ALTERNATI VES
Al2. COWENTS RELATI NG TO THE CLEAN WATER ACT

A13. COWENTS RELATI NG TO THE PO NT OF COMPLI ANCE.

EZBBIBZHRBBRA

CATEGORY Al -- GENERAL COMMVENTS ON THE FS REPORT
COWMVENT Al-1 ( MCLEAN)

THE MAJOR DI FFI CULTY WTH THE WHOLE CH2M HI LL FEASIBILITY STUDY | S THAT I T IS AN ATTEMPT MADE BY
I NEXPERI ENCED ENG NEERS TO APPLY TECHNCOLOGY, WH CH HAS BEEN DEVELCOPED FCR CONVENTI ONAL HAZARDQOUS
WASTE DI SPOSAL SI TES (LANDFI LLS) LOCATED ON RELATI VELY FLAT GROUND, TO RUGGED, H GHLY FAULTED
MOUNTAI NOUS TERRAI N CONTAI NI NG HUGE LD M NE WORKINGS. THIS IS A PROBLEM REQUI RI NG THE SKI LLS
OF SPECI ALI ZED GEQLOGE STS, HYDROLOG STS, AND M NING AND CI'VIL ENG NEERS W TH M NI NG CPERATI ON
EXPERI ENCE. NO SUCH PERSONNEL HAVE BEEN OCBSERVED ON THI S PROJECT AT ANY MEETINGS | HAVE
ATTENDED. CONSULTANTS USED BY THE EPA HAVE NEVER VI SI TED THE | MM PROPERTY OR TRIED TO

COVMUNI CATE WTH THE | MM STAFF DESPI TE | TS OFFER OF FULL TECHNI CAL COCPERATI ON

THE RESULT OF THE OBVI QUS | NEXPERI ENCE | NVOLVED IS THE GENERATI ON OF A MASS COF CONFUSI NG DATA
AND VAGUE | NTERPRETATI ONS WH CH PROVI DE NO REAL BASI S FOR JUDA NG THE ACTUAL EFFECTI VENESS OF
ANY OF THE ALTERNATI VES PROPOSED. NO QUALI FI ED ENA NEERI NG FI RM CQULD ACCEPT THI S TYPE CF
REPORT AS A BASI S FOR SELECTI ON OF A VI ABLE ABATEMENT SYSTEM I T IS DI FFI CULT, THEREFORE, TO
UNDERSTAND WHY NON- TECHNI CAL EPA STAFF MEMBERS EVI DENTLY BELI EVE THEY ARE I N A PCSI TI ON TO MAKE
MULTI - M LLI ON DOLLAR JUDGVENTS USI NG THE | NADEQUATE | NFORVATI ON CONTAI NED | N THESE CH2M HI LL
REPCRTS.

RESPONSE TO COMVENT Al-1
MJCH OF THI S COMVENT REFLECTS THE COMWENTER S OPI NION, FOR WHI CH THERE IS NO RESPONSE. THE

RESPONSE TO THE REMAI NI NG PORTI ON OF THE COMVENT W LL ATTEMPT TO HELP CLARI FY THE
M SUNDERSTANDI NGS THAT THE COMMENTER APPARENTLY HAS W TH RESPECT TO THE FOLLOW NG CATEGCRI ES:

. APPLI CABLE TECHNOLOA ES FOR THE SI TE
. QUALI FI ED SPECI ALI STS | NVOLVED I N THE STUDY
. SITE VISITS

. CONSULTANT' S COCRDI NATI ON W TH THE | MM STAFF.



APPLI CABLE TECHNOLOGQ ES

A TECHNCOLOGY SCREENI NG WAS PERFCRVED DURI NG THE PUBLI C COMMENT FS WH CH CONSI DERED SEVERAL
TECHNOLOGJ ES.  MEMBERS OF THE | MM TECHNI CAL ADVI SORY COW TTEE ( TAC) PARTI Cl PATED I N THE
SCREENI NG PROCESS. THE EXPERTI SE OF THE MEMBERS | S DI SCUSSED BELOW TH S SCREENI NG PROCESS
RESULTED I N THE APPLI CABLE TECHNCLOG ES USED TO DEVELCP THE NI NE COMVBI NED ALTERNATI VES
PRESENTED I N THE PUBLI C COMMENT FS AND THE SUBSEQUENT FS ADDENDUM  THESE SCREENED TECHNOLOG ES
USED I N THE ALTERNATI VES ARE LI STED BELOW

. LI ME/ LI MESTONE NEUTRALI ZATI ON OF ACI D M NE DRAI NACGE
. SURFACE WATER DI VERSI ONS

. ENLARGEMENT OF AN EQUALI ZI NG RESERVA R

. CAPPI NG OVER THE OREBCDY

. GROUNDWATER | NTERCEPTI ON

. I NDECTI ON CF LDCC.

SOME OF THESE TECHNOLOG ES COULD BE USED ON "LANDFI LL TYPE' HAZARDOUS WASTE SI TES ON RELATI VELY
FLAT GROUND. | T IS UNLI KELY THAT GROUNDWATER | NTERCEPTI ON, | NJECTI ON CF LDCC, AND ENLARGEMENT
OF A RESERVAO R WOULD BE USED ON A LANDFILL SITE. CAPPING IS A COWON TECHNOLOGY USED ON

LANDFI LL SI TES AND PROBABLY NOT VERY COWDON FOR USE ON M NE WASTE SI TES. LI ME/ LI MESTONE
NEUTRALI ZATI ON AND SURFACE WATER DI VERSI ONS COULD BE USED ON LANDFI LL SITES, BUT ARE PROBABLY
MORE APPLI CABLE TO THE | MM SI TE.

QUALI FI ED SPECI ALI STS

EPA' S CONTRACTCOR PUT TOGETHER A PRQJIECT TEAM WH CH | NCLUDED QUALI FI ED SPECI ALI STS I N THE

REQUI SI TE AREAS OF EXPERTI SE TO DEVELCP THE ALTERNATI VES | DENTI FI ED I N THE FEASI Bl LI TY STUDY
PROCESS. THE PRQIECT TEAM | NCLUDED M NI NG ENG NEERS, C VIL ENG NEERS, GEQLOG STS, HYDROLOG STS,
AND CHEM STS. I N ADDI TION, A TECHNI CAL ADVI SORY COW TTEE WAS FORVED WH CH | NCLUDED STAFF FROM
THE U S. BUREAU CF M NES, COLCRADO SCHOOL OF M NES, A GECCHEM ST FROM THE USGS, EPA STAFF W TH
EXPERI ENCE IN M NING AND SEVERAL OTHER MEMBERS.

SITE VISITS

ESSENTI ALLY ALL KEY STAFF ASSI GNED TO THE | RON MOUNTAIN M NE PRQJECT VI SI TED THE SI TE.
CONSULTANT COCRDI NATI ON

EPA'S CONSULTANTS MET WTH | MM STAFF AND EXCHANGED SEVERAL TELEPHONE CALLS AT EPA'S DI RECTI ON.
CATEGORY A2 -- STUDY FI NDI NGS AND METHODOLOGY

COMVENT A2-1 ( MCLEAN)

THE PUBLI C COMMENT FS ADDENDUM PRESENTS NO QUANTI TATI VE COVPARI SONS AS TO THE ACTUAL REMEDI AL
EFFECTI VENESS OF EACH ALTERNATI VE.

RESPONSE TO COMVENT A2- 1



COMBI NED ALTERNATI VES CA-1 THROUGH CA-9 WERE DEVELCPED TO MEET TWD SETS OF WATER QUALI TY

CRI TERI A (EPA WATER QUALI TY CRI TERI A FOR THE PROTECTI ON OF AQUATI C LI FE AND THE STATE BASI N PLAN
OBJECTI VES). THESE CRI TERI A ARE PRESENTED ON PAGE 4-1 OF THE AUGUST 2, 1985, PUBLI C COMVENT
FEASI BI LI TY STUDY. AS SHOM | N SUMVARY TABLES 3 AND 4 OF THE JULY 25, 1986, FEASIBILITY STUDY
ADDENDUM ALL COMVBI NED ALTERNATI VES, EXCEPT CA-1, MEET THESE CRI TER A

THE EFFECTI VENESS CF | NDI VI DUAL COVPONENT ALTERNATI VES | N REDUCI NG SPI LLS FROM SPRI NG CREEK
DEBRI S DAM AND REDUCI NG METALS ENTERI NG THE SACRAMENTO RI VER ARE PRESENTED I N TABLES 7-4 AND 7-5
OF THE FEASI BI LI TY STUDY ADDENDUM

COMVENT A2-2 ( MCLEAN)
THE FS ADDENDUM PRESENTS QUESTI CNABLE CAPI TAL COST DATA W TH NO BACKUP DATA FCR CONFI RVATI ON.
RESPONSE TO COMVENT A2- 2

DETAI LED COST ESTI MATES FOR THE NEW COVPONENT ALTERNATI VES ARE PRESENTED | N APPENDI X A OF THE
FEASI BI LI TY STUDY ADDENDUM DETAI LED COST ESTI MATES FOR THE COVPONENT ALTERNATI VES DEVELOPED
PREVI QUSLY WERE PRESENTED | N APPENDI X A CF THE AUGUST 2, 1985, PUBLIC COMVENT FEASI BI LI TY STUDY.
THESE | NDI VI DUAL COVPONENT ALTERNATI VES WERE ASSEMBLED TO FORM THE COMBI NED ALTERNATI VES, AND
THE | NDI VI DUAL COSTS WERE SUMVED TO DETERM NE THE TOTAL COST OF THE COMVBI NED ALTERNATI VES. THESE
COSTS SHOULD FALL W TH N THE ACCEPTABLE -30 +50 COST RANGE REQUI RED BY EPA.

COMVENT A2-3 ( MCLEAN)

THE CHO CE OF EQUI PMENT FOR THE VAR QUS PROCESSES FOR THE ALTERNATI VES PRESENTED I N THE FS
ADDENDUM | NDI CATES A POOR UNDERSTANDI NG BY THE REPORT WRI TERS. AN EXAMPLE IS THE I NCLUSION CF A
$2.9 M LLION BELT FI LTER TO DEWATER SLUDGE WH CH | S TO BE DEPCSI TED I N AN OPEN PIT.

RESPONSE TO COMVENT A2- 3

VARI QUS DEWATERI NG TECHNI QUES WERE | NVESTI GATED DURI NG PREVI QUS PI LOT PLANT STUDI ES CONDUCTED
FOR THE WATER RESOURCES CONTROL BOARD. THE PRELI M NARY SELECTI ON OF THE BELT FI LTER FOR
DEWATERI NG THE LI ME SLUDGE WAS BASED UPON THE LI M TED ONSI TE LAND AVAI LABLE FOR THE DEWATERI NG
FACILITY AND THE NEED TO DEWATER THE LI ME SLUDGE TO PROVI DE A LOMER VOLUVE OF SLUDGE SUCH THAT
THE STORAGE CAPACI TY IN BRICK FLAT PIT | S SUFFI C ENT FCR A 30- YEAR PERI OD.

THE PRELI M NARY SELECTI ON OF OTHER PROCESS EQUI PMENT I N THE COST ESTI MATES WAS BASED ON PREVI QUS
OPERATI NG DATA FROM FULL- SCALE LI ME NEUTRALI ZATI ON PLANTS.

COWENT A2-4 ( MCLEAN)

NONE OF THE ALTERNATI VES PROPOSED (W TH THE EXCEPTI ON OF MAJOR STREAM DI VERSI ONS OR RESERVA R
ENLARGEMENTS) HAVE AN | NDI CATED LI FE SPAN OF MORE THAN 30 YEARS;, WH CH FOR COST | NVOLVED | S
TOTALLY UNACCEPTABLE.

RESPONSE TO COWVENT A2- 4

PAGE A-1 OF THE AUGUST 2, 1985, PUBLIC COWENT FEASI Bl LI TY STUDY EXPLAI NS THAT ALL COST

ESTI MATES ARE PERFORMVED USI NG A 30- YEAR PROJECT LIFE, AS DI RECTED BY OMB Cl RCULAR NO A-94, TO
ALLOW THE FEDERAL GOVERNMENT TO COVPARE THI 'S PRQJECT W TH OTHER FEDERAL PRQJECTS.

COMVENT A2-5 ( MCLEAN)



THERE 1S NO | NDI CATI ON OF ACTUAL ANNUAL OPERATI NG COSTS FOR EACH ALTERNATI VE SO THAT THE PUBLIC
OR LEQ SLATORS CAN KNOW EXACTLY WHAT STATE TAX BURDENS WOULD BE | NVOLVED FOR THE PERPETUAL
FUTURE.

RESPONSE TO COMVENT A2- 5

AS EXPLAI NED ON PAGE A-1 OF THE AUGUST 2, 1985, PUBLIC COMMENT FEASIBI LI TY STUDY, THE ANNUAL Q&M
COSTS WERE EVALUATED USI NG THEI R PRESENT WORTH VALUE AS DI RECTED BY OMB Cl RCULAR NO A-94. THE
ANNUAL C&M COST |'S ABOUT 10 PERCENT CF THE TOTAL PRESENT WORTH C&M COST.

COWMVENT A2-6 (M LLER)

TABLES 5 AND 6 OF THE FS ADDENDUM WH CH COMPARE VARI QUS COVPONENTS OF PROJIECT ALTERNATI VES ON
THE BASI S OF A RELATI VE COST BENEFI T SCALE, G VE NO | NDI CATI ON AS TO WHAT THE BENEFI T TO ACTUAL
VALUE M GHT BE.

RESPONSE TO COMVENT A2- 6

THE RELATI VE COST- BENEFI T DATA PRESENTED | N SUMVARY TABLES 5 AND 6 WERE CALCULATED FROM THE DATA
PRESENTED I N TABLES 7-4 AND 7-5. THE ACTUAL COSTS OF THE COVPONENT ALTERNATI VES AND THEI R
EXPECTED BENEFI T I N SPI LL AND METALS REDUCTI ONS ARE PRESENTED | N TABLES 7-4 AND 7-5.

COWENT A2-7 ( STAUFFER)

THE EVALUATI ON OF CA-8 AND CA-9 PRESENTED IN THE FS ADDENDUM | S | NADEQUATE. THERE IS

I NSUFFI CI ENT CONSI DERATI ON OF THE "ENG NEERI NG | MPLEMENTATI ON' OR TECHNI CAL FEASI BI LI TY OF EACH
OF THESE ALTERNATIVES. THERE IS | NSUFFI CI ENT CONSI DERATI ON OF COSTS FOR THE TWO NEW

ALTERNATI VES. | MPLEMENTATI ON OF ONE OF THESE ALTERNATI VES WOULD BE ONE OF THE MOST EXPENSI VE
SUPERFUND CLEANUPS | N THE NATI ON.

RESPONSE TO COMVENT A2- 7

EPA DCES NOT AGREE W TH THE ABOVE COMMENT. ALL COVPONENTS OF CA-8 AND CA-9, W TH THE EXCEPTI ON
OF LDCC, ARE PROVEN TECHNOLOG ES THAT ARE BOTH TECHNI CALLY FEASI BLE AND CAN BE | MPLEMENTED AT
MM EPA AGREES THAT THERE ARE SOMVE UNANSWERED QUESTI ONS CONCERNI NG THE TECHNI CAL FEASI BI LI TY
AND | MPLEMENTABI LI TY OF LDCC. FOR TH' S REASON EPA |'S PROPOSI NG TO CONDUCT A GROUNDWATER

I NVESTI GATI ON AND PI LOT AND DEMONSTRATI ON TESTI NG OF LDCC.

COWENT A2-8 ( STAUFFER)

A FURTHER SHORTCOM NG OF TH' S ADDENDUM (I N FACT THE ENTI RE FEASI BI LI TY STUDY) IS THE FAl LURE TO
I NCLUDE AND PROPERLY COST THE DI SPCSAL OF THE WASTE FROM THE LI ME/ LI MESTONE TREATMENT SYSTEM
EPA HAS STATED THAT UNDER RCRA REGULATI ONS, TH S WASTE M GHT BE CHARACTERI ZED AS A HAZARDQOUS
WASTE (WE DI SAGREE). THE REQUI REMENTS FOR DI SPOSAL OF TH' S WASTE AND THE COSTS OF SUCH DI SPCSAL
ARE NOT PROPERLY CONSI DERED OR I NCLUDED I N TH' S STUDY. THESE REQUI REMENTS WOULD ADD

SUBSTANTI ALLY TO THE COST OF ANY ALTERNATI VE CONSI DERED AT THI S SI TE EMPLOYI NG LI ME/ LI MESTONE
TREATMENT, BUT WOULD HAVE A PARTI CULARLY LARGE | MPACT ON CA-8 BECAUSE OF THE LARCE VOLUME OF
WASTE GENERATED FROM THE MULTI PLE STREAMS BElI NG TREATED.

RESPONSE TO COMVENT A2- 8
AS STATED IN THE FS ADDENDUM THE LI ME/ LI MESTONE SLUDGE GENERATED W TH ALTERNATI VES CA-8 AND

CA-9 WOULD BE DEWATERED AND DI SPCSED OF I N BRI CK FLAT PI' T, WHI CH HAS A CAPACITY OF 30 YEARS CF
SLUDGE STORACGE. THE COST OF THE DEWATERI NG FACI LI TI ES, ACCESS ROAD TO BRI CK FLAT PIT, O& AND



COSTS FOR SCLI DS TRANSPORT AND DI SPOSAL ARE | NCLUDED | N THE COST ESTI MATES FOR THESE
ALTERNATI VES.

| F RCRA DOES APPLY TO THE LI ME/ LI MESTONE SLUDGE DI SPCSAL, THEN THE COST COF A RCRA- APPROVED
LANDFI LL WOULD ADD SUBSTANTI AL COSTS TO THE SLUDGE DI SPCSAL.

CATEGORY A3 -- ENVI RONVENTAL AND PUBLI C HEALTH HAZARDS

COWMVENT A3-1 (I MM - ARVAN)

SALMON RUNS | N 1986 ARE THE H GHEST EVER EXPERI ENCED BY COWERCI AL FI SHERVEN. WWHY THEN DO THE
WATER BOARD AND THE DEPARTMENT OF FI SH AND GAMVE CLAI M THAT M NERALS FROM | MM ARE KI LLI NG

SALMONI DS AND FI NGERLI NG TROUT?

RESPONSE TO COWMMENT A3- 1

THERE ARE DOCUMENTED FI SHKI LLS THAT HAVE BEEN DI RECTLY ATTRI BUTED TO THE DI SCHARGE FROM IMM A
DETAI LED DI SCUSSI ON OF THE ENVI RONVENTAL CONCERNS | S PRESENTED | N THE AUGUST 2, 1985,

FEASI BI LI TY STUDY.

COWENT A3-2 ( STAUFFER)

I N SELECTI NG A REMEDI AL ACTI ON, EPA SHOULD BE M NDFUL THAT THE ACI D M NE DRAI NAGE SOUGHT TO BE
CONTROLLED DOES NOT PRESENT A THREAT TO PUBLI C HEALTH. THE CONCERN | S A LON ORDER ENVI RONVENTAL
CONCERN RELATI NG TO FI SHKI LLS; THEREFORE, EPA SHOULD ADCPT A FAR MORE COST- EFFECTI VE REMEDY THAN
PROPOSED | N CA-8, CA-9, OR THE PREVI OUS ALTERNATI VES CA-1 THROUGH CA-7.

RESPONSE TO COWMVENT A3- 2

ALTHOUGH | MM PRESENTS A POTENTI AL PUBLI C HEALTH THREAT, | T HAS, AND CONTI NUES TO PRESENT SERI QUS
| MPACTS TO THE ENVI RONVENT AND THE WELFARE OF THE PUBLIC. THE | MPACTS ON THE ENVI RONVENT AND
AQUATI C LI FE HAVE BEEN CLEARLY DOCUVENTED BY THE RWXCB AND CDFG ~ THESE ARE REASONS ALONE FOR
EPA TO CONSI DER SPENDI NG PUBLI C FUNDS TO ABATE THE | MM PROBLEM

COWMVENT A3-3 (RARDI N)

HAVE ANY PROVI SI ONS BEEN CONSI DERED FOR THE SAFETY OF LI FE, PERSONAL AND REAL PROPERTY FOR THE
PROPOSED SPRI NG CREEK DI VERSI ON TO FLAT CREEK?

RESPONSE TO COMVENT A3- 3

THESE PROVI SIONS W LL BE CONSI DERED DURI NG THE FI NAL DESI GN. HONEVER, THE COST ESTI MATES
PRESENTED I N THE FS | NCLUDE COST FOR THESE TYPES OF PROVI SI ONS.

CATEGORY A4 -- COSTS OF REMEDI AL ACTI ON

COMMENT Ad-1 (M LLER)

WHAT |'S THE EPA DEFI NI TI ON OF COST- EFFECTI VENESS | N TERVB OF FI NI TE DOLLARS?
RESPONSE TO COMMVENT Ad- 1

COST- EFFECTI VENESS | S DEFI NED AS THE LOWEST- COST ALTERNATI VE THAT EFFECTI VELY M NI M ZES THREATS
TO AND ADEQUATELY PROTECTS THE PUBLI C HEALTH, WELFARE, AND THE ENVI RONVENT.  COST- EFFECTI VENESS



DCES NOT HAVE A FI NI TE DOLLAR AMOUNT, AND | S USED TO COVPARE THE RELATI VE COST AND EFFECTI VENESS
OF ONE ALTERNATI VE VERSUS ANOTHER

COWENT Ad-2 (M LLER)

THE TOTAL COST OF THE LDCC, W TH LI ME NEUTRALI ZATI ON AND M NE REHABI LI TATION, |'S $74, 105, 000,
CONSI DERABLY HI GHER THAN THE ESTI MATE | NCLUDED | N THE ADDENDUM

RESPONSE TO COWMVENT Ad- 2

THE CAPI TAL COST OF $74, 105, 000 PRESENTED | N THE ABOVE COMMENT USES DI FFERENT ASSUVPTI ONS TO
DERI VE THE COSTS THAN THOSE USED BY CSMR | N THE FEASI BI LI TY STUDY ADDENDUM CSMRI'S ASSUVPTI ONS
WERE BASED UPON THEI R PREVI QUS EXPERI ENCE W TH LDCC.

COWMVENT Ad- 3 ( MCLEAN)

ALL OF THE CAPI TAL COSTS FOR ALTERNATI VES CA-8 AND CA-9 EXCEED THE AVERAGE SUPERFUND CAPI TAL
EXPENDI TURE OF $7 M LLION BY A FACTOR OF 5 TO 20 TIMES. SINCE | T DOES NOT POSE ANY PUBLIC
HEALTH THREAT, WHAT |'S THE JUSTI FI CATI ON FOR THESE LARGE SUMB OF MONEY FOR | MPLEMENTATI ON OF
THESE ALTERNATI VES.

RESPONSE TO COWMVENT Ad- 3

THE EXPENDI TURE OF PUBLI C FUNDS FOR THE CLEANUP OF | MM IS JUSTI FI ED BASED ON THE EXTENT OF THE
ENVI RONVENTAL PROBLEM AS WELL AS | MPACTS PRESENTED BY | MM ON THE PUBLI C WELFARE AND AQUATI C
LI FE.

CATEGORY A5 -- LIABILITY FOR | MM PROBLENS

COWMVENT A5-1 (M LLER)

WLL IMM BE HELD TO THE NEW WATER QUALI TY OBJECTI VES PRESENTED I N THE F/ S ADDENDUM TO THE SAME
DEGREE AS THE EPA ALTERNATI VES SHOULD | MM | MPLEMENT | TS PLAN?

RESPONSE TO COMVENT A5-1

IMM WLL BE REQU RED TO DEVELOP A CLEANUP PROGRAM THAT MEETS ALL APPLI CABLE, RELEVANT, AND
APPROPRI ATE FEDERAL AND STATE REQUI REMENTS ( SEE RESPONSE TO COMMENT 2-3). THEREFORE, | MW WLL
BE REQUI RED TO MEET THE NEW WATER QUALI TY OCBJECTI VES THAT WERE DI SCUSSED | N THE FS ADDENDUM
BECAUSE THEY ARE A REQUI REMENT CF THE CLEAN WATER ACT.

CATEGORY A6 -- | MM PROPCSAL

COMMENT A6-1 (STAUFFER, MCLEAN, | MM - ARVAN, M LLER DAVY MCKEE- MORGAN, BABCOCK, BOYER)

VWHY WAS THE | MM RECOVERY PROPCSAL NOT EVALUATED I N THE F/ S ADDENDUM?

RESPONSE TO COMVENT A6- 1

THE | MM RECOVERY PROPOSAL |'S BEI NG EVALUATED BY THE COLCRADO SCHOOL OF M NES RESEARCH | NSTI TUTE
I N A SEPARATE STUDY. THE PURPOSE OF THAT STUDY | S TO DETERM NE THE TECHNI CAL AND ECONOM C
FEASIBILITY CF THE | MM PROPCSAL. THE PROPCSAL WAS NOT | NCLUDED IN THE FS ADDENDUM BECAUSE | T

I'S NOT A PROPCSAL EPA WOULD | MPLEMENT. | NSTEAD, EPA | S EVALUATI NG THE | MM PRCOPCSAL AS A
POTENTI AL SUBSTI TUTE FOR THE ALTERNATI VES DEVELCPED | N THE FEASI BI LI TY STUDY. SHOULD EPA



CONCLUDE THAT THE | MM PROPCSAL | S ADEQUATE IN ALL RESPECTS, AND | F AGREEMENT CAN BE REACHED
BETWEEN | MM AND EPA, THEN THE | M PRCPCSAL WOULD BE | MPLEMENTED I'N LI EU OF AND NOT AS PART OF
THE REMEDI AL ACTI ON AT THE SI TE.

COWMVENT A6-2 ( DAVY MCKEE- MORGAN, MCLEAN)

VWHY WAS NOT THE COLORADO SCHOOL OF M NES RESEARCH | NSTI TUTE EVALUATI ON OF THE | MM PROPOSAL
I NCLUDED | N THE F/ S ADDENDUM?

RESPONSE TO COMVENT A6- 2

THE PURPCSE OF THE FS ADDENDUM WAS TO PRESENT TWD ADDI TI ONAL RA ALTERNATI VES UNDER CONSI DERATI ON
BY EPA FOR PUBLI C REVI EW AND COMMENT. A SECONDARY OBJECTI VE WAS TO APPRI SE THE PUBLI C OF THE
OWA REQUI REMENTS AND THE EXTENT TO WHI CH THOSE REQUI REMENTS WOULD AFFECT SI TE CLEANUP. THE
CSMRI REPCRT | S BEI NG PREPARED TO EVALUATE THE | MM PROPCSAL SEPARATELY AND | NDEPENDENTLY FROM
THE SUPERFUND REMEDI AL ACTI ON.

COWMVENT A6-3 ( MARTI N)
THE SOLUTI ON TO THE | MM PROBLEM SHOULD BE HANDLED BY | MM .
RESPONSE TO COWMENT A6- 3

EPA WLL ALLOWTHE | MM PROPCSAL TO GO FCRWARD | N LI EU OF A FEDERALLY FUNDED CLEANUP PROGRAM I F
IMM CAN MEET THE FOLLOW NG CONDI Tl ONS:

A AS PART OF | TS COMMERCI AL M NI NG VENTURE, | NCORPORATE AN ENVI RONVENTAL CLEANUP PROGRAM
THAT WLL MEET ALL APPLI CABLE AND RELEVANT AND APPRCPRI ATE FEDERAL AND STATE REQUI REMENTS,
I NCLUDI NG THE CLEAN WATER ACT.

B. CONDUCT ANY BENCH, PILOT, AND DEMONSTRATI ON TESTS DEEMED NECESSARY BY EPA AND THE STATE TO
PROVE THE TECHNI CAL FEASIBILITY OF THE | MM PROPCSAL.

C DEMONSTRATE THAT | TS PROPCSAL |'S COWPLETELY SOUND FROM A TECHNI CAL, ECONOM C, AND
ENVI RONVENTAL STANDPO NT.

D. DEVELCP A SI TE CLOSURE PLAN TO GO I NTO EFFECT | MVEDI ATELY AFTER THE SCLUTI ON M NI NG
OPERATI ONS HAVE CEASED.

E. DEMONSTRATE | T HAS FUNDI NG | N HAND TO DESI GN, CONSTRUCT, AND COPERATE | TS COMVERCI AL M NI NG
VENTURE AND A BROAD ENVI RONMVENTAL CLEANUP PROGRAM

F. HAS A FI NANCI AL ASSURANCE MECHANI SM I N PLACE FOR SI TE CLOSURE COPERATIONS; TH S MUST MEET
EPA' S APPROVAL.

G REACH AGREEMENT W TH EPA ON ALL TECHNI CAL AND LEGAL ELEMENTS AND | NCORPCRATE THAT
AGREEMENT | N A LEGALLY ENFORCEABLE DOCUMENT.

COMMENT A6-4 ( SECRETARY AND FW5)

THE | MM PROPCSAL | NCLUDES SHATTERI NG THE OREBCDY USI NG EXPLCSI VES AND RECOVERI NG METALS BY AN
ACI D LEACH NG PROCESS. | F THE PROCEDURE BECOVES UNECONOM CAL, | T COULD LEAD TO ABANDONMENT COF
THE SI TE IN A MORE HAZARDQUS STATE THAN I T 1S NOVAND WOULD GREATLY | NCREASE CLEANUP COSTS.
RESPONSE TO COMVENT A6- 4



EPA SHARES THI'S CONCERN. PRI OR TO ALLONNG | MM TO PROCEED WTH I TS I N-SI TU M NI NG ALTERNATI VE,
EPA MUST BE ASSURED THAT THE FUNDS WLL BE AVAI LABLE FOR ALL POST- CLOSURE SI TE CLEANUP
ACTIVITIES, AND THAT TH S ALTERNATI VE W LL NOT CREATE A WORSE (POTENTI AL) ENVI RONVENTAL PROBLEM
THAN THE ONE I T IS TRYI NG TO SOLVE.

COWMVENT A6-5 (M LLER)

WHY DOES NOT EPA RECOWEND THE | MM ALTERNATI VE WH CH |'S BETTER | N ALL RESPECTS THAN ANY OF THE
EPA ALTERNATI VES W TH REGARD TO COMPLETE CONTROL AND REMOVAL OF AMD FROM WATERS OF THE UNI TED
STATES?

RESPONSE TO COWMENT A6- 5

EPA IS NOT IN A PGSI TI ON TO RECOWEND THE | MM ALTERNATI VE AS THE APPRCPRI ATE REMEDY FOR THE | MM
SI TE BECAUSE | MM HAS NOT SATI SFI ED ALL OF THE CONDI TI ONS DI SCUSSED | N THE RESPONSE A6- 3 ABOVE.

CATEGORY A7 -- OTHER REMEDI AL ACTI ON ALTERNATI VES

COWMVENT A7-1 (ORWG CONTINI )

A M NI NG ALTERNATI VE SHOULD BE | NCLUDED | N THE FS.

RESPONSE TO COWMENT A7- 1

OPEN PI T AND UNDERGROUND M NI NG ALTERNATI VES, ALONG W TH | MM 'S PROPCSED | N-SI TU M NI NG PROCESS,
WERE CONSI DERED DURI NG THE FEASI BI LI TY STUDY AND ARE PRESENTED ON PAGE 5-7 OF THE AUGUST 2,
1985, FEASI BI LI TY STUDY REPORT.

COWMVENT A7-2 (BOYER)

ALL THE COVBI NED ALTERNATI VES DEVELCPED I N THE FS ARE FLAWED BECAUSE THE OREBCDY OR THE
MATERI ALS FROM | TS COVPCSI TI ON ARE NOT' REMOVED FROM THE AREA.

RESPONSE TO COMVENT A7- 2

TOTAL REMOVAL OF THE | MM OREBCDY WAS CONSI DERED AS AN ALTERNATI VE TO MEET THE CLEAN WATER ACT.
AS DESCRIBED | N THE FS ADDENDUM THE ESTI MATED COST FOR | MPLEMENTI NG TH S ALTERNATI VE WAS SO
EXCRBI TANT | T WAS NOT CONSI DERED COST- EFFECTI VE, AND WAS THEREFORE NOT CONS|I DERED FURTHER
COMMENT A7-3 ( MCLEAN, DAVY MCGEE- MORGAN)

THERE 1S NO DI SCUSSI ON OF THE ALTERNATI VES PROPOSED BY STAUFFER CHEM CAL COVPANY.

RESPONSE TO COMVENT A7- 3

THE ALTERNATI VES PROPOSED BY STAUFFER CHEM CAL COVPANY WERE REVI EMED. HOWEVER, | T WAS
DETERM NED THAT SOVE OF STAUFFER S BASI C ASSUMPTI ONS WERE NOT CONSI STENT W TH | NFORMATI ON
OBTAI NED | N THE REMEDI AL | NVESTI GATI ON, AND THAT THESE ALTERNATI VES WOULD NOT MEET THE WATER
QUALI TY OBJECTI VES ESTABLI SHED FOR THE SI TE | F THEI R ASSUVMPTI ONS HAD BEEN CONSI STENT W TH THE
ONES USED BY EPA. THEREFORE, STAUFFER S ALTERNATI VES WERE NOT CONSI DERED I N THE FEASI Bl LI TY
STUDY.

COMMENT A7-4 ( STAUFFER)



STAUFFER HAS PREVI QUSLY PROPOSED AN $8.1 M LLI ON PROJECT WHI CH WOULD COWVPLY W TH WATER QUALI TY
STANDARDS AT THE POl NT OF COMPLI ANCE BELOW KESW CK DAM  WE URGE EPA TO CONSI DER THI'S OPTI ON AS
AN ALTERNATI VE | F THE COMVERCI AL M NI NG CPTI ON | S NOT ADCPTED.

RESPONSE TO COMMVENT A7- 4

SEE RESPONSE TO COMMVENT A7- 3.

COMMVENT A7-5 ( STAUFFER)

STAUFFER AGREES W TH EPA THAT THE TOTAL REMOVAL OPTI ON BE ELI M NATED FROM FURTHER CONS| DERATI ON.
RESPONSE TO COMMVENT A7-5

NO RESPONSE REQUI RED.

CATEGORY A8 -- PREFERRED REMEDI AL ACTI ON

COWMENT A8-1 (BABCOCK, BOYER)

I STRONGLY URGE YOQU TO REJECT PROPOSALS CA1- CA9 | NCLUSI VE AND ACCEPT THE | RON MOUNTAI N M NES
I NC. - DAVY MCKEE | NC. PROPCSAL.

RESPONSE TO COMVENT A8- 1

BECAUSE | MM HAS NOT SATI SFI ED THE CONDI TI ONS QUTLI NED | N THE RESPONSE TO COMMVENT A6-3, EPA IS
NOT IN A PCSITION TO ACCEPT THE | M PROPCSAL.  EPA WLL, THEREFORE, CONTI NUE TO CONSI DER CA-8
AND CA-9 AS POTENTI AL REMEDI ES FOR | MM

COWMVENT A8-2 (M LLER)

IT 1S HOPED THAT EPA WLL RECOGN ZE THE PRACTI CALI TY OF A RESOURCE RECOVERY PLAN, SUCH AS THE
IN-SI TU M NI NG PROCESS PROPCSED BY | RON MOUNTAIN M NES. A PROPCSAL OF TH S TYPE SHOULD MERI T
SERI QUS CONSI DERATI ON;  PARTI CULARLY WHEN COSTS AND SCURCES OF FUNDI NG ARE TAKEN | NTO ACCOUNT.

COWMVENT A8-3 (CONTI NI)

I URCE YQU TO RECONSI DER YOUR PROPOSALS AND SAVE THE TAXPAYERS CONSI DERABLE DOLLARS BY
ENCOURAG NG PRI VATE REMOVAL OF THE OREBCDY.

COVMENT A8-4 ( DANI ELSON)

IT IS My BELI EF THAT DAVY MCKEE' S EXTRACTI ON PROGRAM FAR SURPASSES ANY CF THE OTHER ALTERNATI VES
PROPOSED IN BOTH A FI NANCI AL AND TECHNI CAL SENSE.

RESPONSES TO COMVENTS A8-2 THROUGH A8-4

EPA HAS LEFT THE DOOR OPEN TO IM TO COMVE FORWARD WTH A COMMERCI AL M NI NG VENTURE,

I NCORPCRATI NG A BROAD- RANGE ENVI RONMVENTAL CLEANUP PROGRAM  TO THE EXTENT THAT CONDI TIONS I N THE
RESPONSE TO COMVENT A6-3 ARE FULLY SATISFIED. I T IS EPA'S PREFERENCE THAT PRP FUNDS BE USED TO
CLEAN UP THE | MM SITE, RATHER THAN FEDERAL SUPERFUND MONIES. IT IS EPA'S POSI TION THAT | MM HAS
HAD AMPLE TI ME TO ADDRESS THE CONDI TI ONS NOTED | N RESPONSE AG-3; THAT, AT AN APPROPRI ATE PO NT,
THE AGENCY MAY NEED TO EXPEND PUBLI C FUNDS AS CLEANUP FUNDS, |F THE ABOVE- REFERENCED CONDI TI ONS
STILL HAVE NOT BEEN MET.



COWMVENT A8-5 ( BUREAU)

El THER CA-8 OR CA-9 WOULD PRODUCE SI GNI FI CANT BENEFI TS TO THE SALMON RESOURCE.

RESPONSE TO COWMENT A8- 5

EPA AGREES.

COWMVENT A8-6 (G RARD)

| AM I N FAVOR OF SOURCE MANAGEMENT AS OPPCSED TO STREAM MANAGEMENT. THE LATTER WOULD ADVERSELY
AFFECT OUR LAND BY REDUCI NG THE FLOW I N SPRI NG CREEK LEAVI NG MORE TOXI C DRAI NAGE THROUGH OUR
PROPERTY. CHANG NG THE COURSE OF THE STREAM GOES AGAI NST THE HI STORY OF RI PARI AN RI GHTS AND
WATER LAWS | N CUR STATE.

RESPONSE TO COWVMVENT A8- 6

EPA ALSO FAVORS SOURCE CONTROL AND TREATMENT ALTERNATI VES BUT RECOGNI ZES THAT STREAM MANAGEMENT
W LL ALSO BE NEEDED TO MEET PRQJECT CLEANUP OBJECTI VES. EPA WLL CONS| DER ALLOW NG THE CI TY OF
REDDI NG HYDROELECTRI C PROJECT TO PROCEED | N LI EU OF THE UPPER SPRI NG CREEK DI VERSION | F THE O TY
SUCCEEDS | N | TS EFFORTS TO SECURE APPROVAL FOR | TS PROJECT. NEVERTHELESS, EPA |'S HOPEFUL THAT
THROUGH THE | MPLEMENTATI ON OF SOURCE CONTROL AND TREATMENT ALTERNATI VES THAT THE WATER QUALI TY
ALONG SPRING CREEK WLL BE | MPROVED OR, AT A M NI MUM NOT DEGRADED BEYOND CURRENT CONDI Tl ONS.

I N FACT, THERE SHOULD BE NO Di SCHARGES OF AMD TO RECEI VI NG WATERS DURI NG THE DRY PERI ODS CAUSI NG
THE POSSI BLE RETURN OF CERTAI N BENEFI O AL USES TO RECEI VI NG WATERS. DI SCHARGES OF AMD DURI NG
THE W NTER MONTHS SHOULD RECEI VE THE BENEFI T OF DI LUTI ON PROVI DED BY RAI NFALL I N THE SPRI NG
CREEK BASI N, KEEPI NG WATER QUALI TY W TH N ACCEPTABLE LI M TS.

COWMVENT A8-7 ( SECRETARY AND FW\5)

WE SUPPCRT ALTERNATI VE CA-9 AS BEI NG WHAT WE PERCEI VE TO BE I N THE BEST | NTERESTS OF THE FI SH
AND W LDLI FE.

RESPONSE TO COMMVENT A8- 7

NO RESPONSE REQUI RED.

COMMVENT A8-8 (BOYER AND 28 S| GNATURES ON A FORM LETTER)

THE | RON MOUNTAI N M NE PROPCSAL SHOULD BE | MPLEMENTED BECAUSE | T |'S AN ENVI RONVENTALLY AND
ECONOM CALLY SOUND M NI NG PROGRAM WHI CH W LL NOT ONLY SOLVE ANY | NFERRED POLLUTI ON PROBLEM BUT
WLL ALSO BOOST THE ECONOW OF THE REDDI NG AREA.

RESPONSE TO COMMVENT A8- 8

PLEASE SEE RESPONSE TO COMVENTS A8- 2 THROUGH A8- 4.

CATEGORY A9 -- OTHER CONCERNS

COMMENT A9-1 ( DAVY MCKEE- MORGAN)

DCES THE SUPERFUND LAW APPLY TO COVPLETE REMOVAL OF M NERAL RESOURCES?

RESPONSE TO COMVENT A9- 1



THE COVPREHENSI VE ENVI RONVENTAL RESPONSE, COMPENSATI ON, AND LI ABI LI TY ACT (CERCLA) IS THE

" SUPERFUND LAW". THE NATI ONAL CONTI NGENCY PLAN (NCP) 1S THE PLAN FOR | MPLEMENTI NG THAT LAW
THE PLAN REQUI RES THAT AT LEAST ONE ALTERNATI VE BE EXAM NED, |F FEASIBLE, THAT | NCLUDES OFFSI TE
DI SPOSAL OF CONTAM NANTS AT A RCRA- APPROVED FACI LI TY.

IN THIS CASE, THE SOURCE OF CONTAM NANTS HAPPENS TO BE A M NERAL RESOURCE. REMOVAL OF THE
SOURCE WAS CONS| DERED, BUT NOT EVALUATED | N DETAIL, AND EVENTUALLY SCREENED BECAUSE | T WAS

| NFEAS| BLE W TH REGARD TO CCSTS.

COWMVENT A9- 2 ( BUREAU AND SECRETARY)

WE EMPHASI ZE THE VALUE OF THE CH NOOK SALMON, STEELHEAD TROUT, AND RES| DENT TROUT. THESE
PROVI DE AN EXTENSI VE RI VER SPORT FI SHERY ( STEELHEAD AND RAI NBON TROUT) AND OCEAN COMVERCI AL

FI SHERY (CH NOOK SALMON). AT ONE TI ME THE UPPER SACRAMENTO RI VER ( REDDI NG ANDERSON) PRODUCED
OVER ONE- HALF OF THE TOTAL MAI NSTEM SPAWN NG RUN OF FALL- RUN CHI NOOK SALMON, ESTI MATED TO EXCEED
200, 000 SPAWKERS | N THE 1950’ S.

THE ESTI MATED MONETARY VALUE OF THE CHI NOOK SALMON AND STEELHEAD TROUT RUNS BELOW RED BLUFF

DI VERS| ON DAM | S APPROXI MATELY $33.7 M LLI ON ANNUALLY. THE ESTI MATED ECONOM C VALUE | S

ANTI Cl PATED TO | NCREASE TO $72 M LLI ON ANNUALLY.

RESPONSE TO COWMVENT A9- 2

NO RESPONSE NECESSARY.

COWMVENT A9-3 (M LLER)

WHY DOES EPA CONTI NUE TO DEVELCP ADDI TI ONAL ALTERNATI VES FOR THE | MM SI TE?

RESPONSE TO COWVMENT A9- 3

THE ORI G NAL PURPCSE OF THE NEW ALTERNATI VES PRESENTED I N THE FEASI Bl LI TY STUDY ADDENDUM VEERE
DEVELCPED TO | DENTI FY ALTERNATI VES WH CH COWPLY W TH ALL THE PROVI SIONS OF THE CLEAN WATER ACT.

COWMVENT A9-4 (M LLER)

VWHY WERE NOT RCRA REQUI REMENTS CONSI DERED WHEN THE REMEDI AL ACTI ON ALTERNATI VES WERE DEVELCPED?
IS 1T LEGAL TO | GNORE RCRA?

RESPONSE TO COWVENT A9- 4

THE APPLI CABI LI TY, RELEVANCY, AND APPROPRI ATENESS OF RCRA AS | T APPLIES TO PROPOSED REMEDI AL
ALTERNATI VES WERE CONS| DERED, BUT NOT DEEMED APPLI CABLE TO CA-8 AND CA-9. ALTERNATI VES CA-1
THROUGH CA-7, \WWH CH WERE DEVELOPED DURI NG THE PUBLI C COWENT FS, CONSI DERED POTENTI AL RCRA
REQUI REMENTS W TH REGARD TO LI ME SLUDGE DI SPCSAL.

COWMVENT A9-5 (M LLER)

I F EPA CAN | GNORE THE REQUI REMENTS OF RCRA, WLL | MM BE HELD TO COWPLYI NG W TH ALL PROVI SI ONS
OF RCRA SHOULD THEY | MPLEMENT THEI R PLAN?

RESPONSE TO COMVENT A9- 5

UNTI L EPA HAS RECElI VED AND REVI EWED AND EVALUATED A FINAL |MM PLAN FOR ITS IN SITU M NI NG AND



SI TE CLEANUP PROGRAMS, THE AGENCY |'S UNABLE TO DETERM NE WHETHER RCRA WOULD CR WOULD NOT BE
APPLI CABLE, RELEVANT, AND APPRCPRI ATE TO THE | MM OPERATI ON.

CATEGORY A10 -- PROPOSED NEW COVBI NED ALTERNATI VES CA-8 AND CA- 9

COWMENT A10- 1

TWD COWENTORS (FWS AND SECRETARY) HAVE | NDI CATED THAT BASED ON THEI R ANALYSES, COVBI NED
ALTERNATI VE CA-9 WOULD PROVI DE THE GREATEST LEVEL OF PROTECTI ON FOR ANADROMOUS AND RESI DENT FI SH
RESOURCES AS WELL AS OTHER AQUATI C AND TERRESTRI AL HABI TATS | MPORTANT TO FI SH AND W LDLI FE.
RESPONSE TO COWMVENT A10- 1

NO RESPONSE REQUI RED.

COWMVENT A10-2 ( SECRETARY)

COVBI NED ALTERNATI VE CA-9 WLL HAVE A H GHER | MPLEMENTATI ON COST, BUT SHOULD RESULT IN A MORE
RELI ABLE CONTROL SYSTEM LESS MAI NTENANCE, AND LESS CHANCE OF FAI LURE DURI NG CRI TI CAL PERI ODS OF
H GH RUNOFF | N COVPARI SON W TH CA- 8.

RESPONSE TO COWMVENT A10- 2

EPA CONCURS W TH THI'S COMVENT.

COWVENT A10- 3 ( BUREAU)

COVBI NED ALTERNATI VE CA-8 COULD BE MODI FI ED TO TREAT THE ACI D M NE DRAI NAGE BY DUVPI NG LARGE
QUANTI TI ES OF LI ME OR LI MESTONE | N THE M NES AND SEALI NG THE PORTALS. VALVES COULD BE | NSTALLED
TO RELEASE THE TREATED WATER THI'S MODI FI ED ALTERNATI VE WOULD SOLVE THE SLUDGE DI SPOSAL
PROBLEM

RESPONSE TO COMVENT A10- 3

THE TREATMENT SCHEME PROPOSED IN TH S COVPONENT MAY BE THECRETI CALLY PGCSSI BLE BUT MAY NOT BE
PRACTI CAL BECAUSE OF THE FOLLOW NG ASPECTS:

. I'N ORDER TO ACH EVE FERROUS | RON REMOVAL, THE | RON MUST BE OXI DED TO THE FERRI C | RON
STATE. TH S COULD NOT PRACTI CALLY BE ACHI EVED WTH TH S TREATMENT SCHEME.

. METALS REMOVAL | S DEPENDENT ON ACHI EVI NG THE CPTI MUM PH.  BY DUMPI NG LI ME | NTO THE
M NES, THE PH CANNOT BE CONTROLLED. H GH PH WATER RESULTI NG FROM OVERDOSI NG W TH
LI ME WOULD HAVE TO BE NEUTRALI ZED PRI CR TO DI SCHARGE.

. THE LI ME WOULD BE CONTI NUALLY NEUTRALI ZED BY THE ACI D M NE DRAI NAGE AND WOULD HAVE
TO BE REPLACED ON A REGULAR BASI S.

. THE SLUDGE PRODUCED WOULD HAVE TO SETTLE OJT WTH THE M NE WORKINGS. IT IS QU TE
PCSSI BLE THAT SLUDGE WOULD EXIT THE PORTALS, ALONG W TH THE TREATED WATER

. THERE WOULD PROBABLY NOT BE SUFFI Cl ENT STORAGE OF THE WET SLUDGE WTHIN THE M NE
WORKI NGS.

COWMVENT A10-4 ( STAUFFER)



COMVBI NED ALTERNATI VES CA-8 AND CA-9 ARE ENVI RONMENTALLY UNSOUND. CA-8 WOULD CREATE MOUNTAI NS OF
GYPSUM WASTE.

RESPONSE TO COMVENT A10- 4

THE COMMVENTOR HAS NOT DI SCUSSED WHAT ASPECTS OF CA-8 AND CA-9 THE COMMVENTOR CONSI DERS TO BE
ENVI RONMVENTALLY UNSOUND. HOWEVER, EPA BELI EVES THAT CA-8 AND CA-9 ARE ENVI RONVENTALLY SOUND
RESPONSES TO THE | MM PROBLEM BECAUSE BOTH THESE ALTERNATI VES WLL M N M ZE THE METALS

DI SCHARG NG TO THE RECEI VI NG WATERS.  THI' S SHOULD | MPROVE WATER QUALI TY SUBSTANTI ALLY ABOVE
CURRENT WATER QUALITY I N THE | MVEDI ATE RECEI VI NG WATERS.

FOR ALTERNATI VE CA-8, THE DRY SCLI DS PRODUCED BY THE LI ME/ LI MESTONE NEUTRALI ZATI ON PROCESS W LL
BE DEPCSI TED I N BRI CK FLAT PIT.

COWMVENT A10-5 ( STAUFFER)
COVBI NED ALTERNATI VE CA-9 | NCLUDES FILLING THE M NE WORKI NGS W TH LOW DENSI TY CELLULAR CONCRETE.

TH S 1'S AN UNPROVEN TECHNCLOGY AND A H GH RI SK OPTION AND |'S | NCONSI STENT WTH THE NCP. IT IS
AN UNREASONABLE ALTERNATI VE BECAUSE OF THE FOLLOW NG

. M NE WORKI NGS WOULD HAVE TO BE REWORKED BEFORE THE PLUGGE NG COPERATI ON BEGAN.
. WORKER SAFETY WOULD BE SI GNI FI CANT DURI NG THE REHABI LI TATI ON OF THE M NE WORKI NGS.
. I NJECTI ON COF THE LDCC WOULD REQUI RE | NSTALLATI ON OF AN ONSI TE PLANT TO PRODUCE LDCC

24 HOURS A DAY FOR A M N MM OF 2 YEARS AND PRCBABLY MORE.
RESPONSE TO COMVENT A10-5

THE COMMENTOR HAS NOT STATED THE REASON FOR | TS BELI EF THAT THE USE OF LDCC |I'S | NCONSI STENT W TH
THE NCP AND THEREFORE, EPA IS UNABLE TO FULLY RESPOND TO THE COMVENT. NEVERTHELESS, THE NCP
STATES I N 300. 68(1) THAT "I NNOVATI VE OR ADVANCED TECHNOLOGY SHALL, AS APPRCPRI ATE, BE EVALUATED
AS AN ALTERNATI VE TO CONVENTI ONAL TECHNOLOGY.". LDCC IS SUCH AS TECHNOLOGY, AND I T WAS
EVALUATED AS AN ALTERNATI VE TO CONVENTI ONAL TREATMENT OF AMD. FOR THI S REASQON, EPA CONSI DERS
THAT | T HAS COVPLI ED WTH THE | NTENT OF THE NCP. THE RI SK ASSOCI ATED WTH LDCC IS NOT' CLEAR AT
TH'S TIME. PRIOR TO MAKING A FI NAL DECI SI ON ON LDCC, EPA WLL FULLY EVALUATE AND VEI GH THE

RI SKS ASSCCI ATED W TH PROCEEDI NG W TH LDCC.

REHABI LI TATI NG A PORTION OF THE M NE WORKINGS | S A TECHNI QUE COWONLY USED I N THE M NI NG
I NDUSTRY AND SHOULD NOT PRESENT UNUSUAL TECHNI CAL AND SAFETY CONCERNS. ALSO THE CONSTRUCTI ON
OF AN ONSI TE CONCRETE BATCH PLANT 1S NOT UNUSUAL FOR LARGE CONSTRUCTI ON PRQJECTS.

COWMVENT A10- 6 ( STAUFFER)

NEI THER COMBI NED ALTERNATI VE CA-8 OR CA-9 | S COST- EFFECTI VE WH LE ACH EVI NG | TS OBJECTI VE OF
PROTECTI NG THE PUBLI C HEALTH, WELFARE, AND THE ENVI RONMENT.

SOVE WATER QUALI TY | MPROVEMENT NAY BE ACH EVED BY THE | MPLEMENTATI ON OF CA-8 COR CA-9; HOWEVER,
WATER QUALI TY STANDARDS WLL NOT BE MET | N PORTI ONS OF KESW CK RESERVAO R AND SURFACE STREAMB AT
THE SI TE. THEREFORE, SUBSTANTI AL ADDI TI ONAL EXPENDI TURES NECESSARY TO | MPLEMENT EI THER OF THESE
ALTERNATI VES COVPARED TO STAUFFER S RECOMVENDED REMEDI AL ACTI ON OR PREVI QUS ALTERNATI VES
DEVELCOPED BY EPA CANNOT BE JUSTI FI ED UNDER COST- EFFECTI VE REQUI REMENTS OF THE NCP BASED ON
QUESTI ONABLE AND MARG NAL | MPROVEMENTS | N STREAM QUALI TY.



RESPONSE TO COMVENT A10- 6

EPA HAS DETERM NED THAT STAUFFER S RECOMVENDED REMEDI AL ACTI ON | S | NCAPABLE OF MEETI NG SI TE
CLEANUP OCBJECTI VES, WLL NOT MEET ALL APPLI CABLE, RELEVANT, AND APPRCPRI ATE REQUI REMENTS, AND
THEREFORE NOT COVPLY W TH THE REQUI REMENTS OF THE NCP. FOR THESE REASONS, TH S ALTERNATI VE DCES
NOT WARRANT FURTHER CONSI DERATI ON AS A POTENTI AL REMEDY FOR THE | MM SI TE.  ALTERNATI VES CA-1
THROUGH CA-7 ARE NOT CONSI DERED TO BE COST- EFFECTI VE RESPONSES FOR VARI QUS REASONS | NCLUDI NG
COsT, ABILITY TO MEET PR MARY AND SECONDARY CLEANUP CBJECTI VES, AND ABILITY TO COWLY W TH THE
CLEAN WATER ACT. AT TH S TIME, EPA IS UNABLE TO MAKE A FI NAL COST- EFFECTI VENESS DETERM NATI ON
FOR CA-8 AND CA-9 BECAUSE THE ACGENCY MUST FI RST DETERM NE THE TECHNI CAL FEASI Bl LI TY AND

| MPLEMENTABI LI TY OF LDCC AT IMM I N THE | NTEREST OF EXPEDI TI NG RESPONSE ACTI ONS AT | MM EPA HAS
CHOSEN TO SELECT AND | MPLEMENT THE COMPONENTS COMMON TO BOTH CA-8 AND CA-9, AS VELL AS THE

PARTI AL CAP, WH LE THE AGENCY EVALUATES THE LDCC REMEDI AL TECHNCLOGY. FCOLLON NG TH S

EVALUATI ON, EPA WLL DETERM NE THE COST- EFFECTI VE REMEDY AND, THUS, THE FI NAL SCOPE OF THE
RESPONSE FCR | MM

COWMVENT A10-7 ( STAUFFER)

COMVBI NED ALTERNATI VE CA-9 USI NG LDCC |'S | NCONSI STENT W TH THE REQUI REMENTS OF THE NCP. Sl NCE
THE NCP EMPHASI ZES THE USE OF ESTABLI SHED TECHNCLOGY AND REQUI RES THE USE OF THE LOWNEST COST
ALTERNATI VE THAT | S TECHNI CALLY FEASIBLE. THE FS ADDENDUM ACKNOALEDGES THAT LDCC |I'S UNPROVEN
TECHNOLOGY AND I T COSTS MORE THAN ANY OTHER ALTERNATI VES PRESENTED THAT ARE TECHNI CALLY

FEASI BLE.

RESPONSE TO COMVENT A10- 7

LDCC |'S AN UNPROVEN TECHNOLOGY FOR APPLI CATI ON AT M NI NG SI TES SIM LAR TO | MM W TH AVD PROBLENS.
SECTI ON 300. 68 (H)(2) (V) OF THE NCP STATES THAT THE DETAI LED ANALYSI S OF ALTERNATI VES SHOULD

| NCLUDE AN ANALYSI S OF WHETHER OTHER ADVANCED | NNOVATI VE OR ALTERNATI VE TECHNOLOG ES ARE
APPROPRI ATE TO RELI ABLY M NI M ZE OR PREVENT A FUTURE THREAT TO THE PUBLI C HEALTH OR WELFARE AND
THE ENVI RONVENT.  SECTI ON 300. 68( H) (3) FURTHER STATES THAT | N PERFORM NG THE DETAI LED ANALYSI S,
I T MAY BE NECESSARY TO GATHER ADDI TI ONAL DATA TO COMPLETE THE ANALYSIS. EPA HAS THEREFORE
CHOSEN TO CONDUCT PI LOT AND DEMONSTRATI ON TESTS TO DETERM NE THE TECHNI CAL FEASI Bl LI TY AND

| MPLEMENTABI LI TY OF LDCC AT | MM ALTHOUGH LDCC APPEARS TO COST MORE THAN OTHER ALTERNATI VES
(DURI NG THE 30- YEAR PRQJECT PERI CD), THE COST OF CA-9 MAY, |N FACT, BE LESS FOR REASONS

DI SCUSSED | N THE FS ADDENDUM AND WHEN CONSI DERI NG THAT THE REMEDI AL RESPONSE TO THE RELEASE OF
AVD CAN CONTI NUE | N PERPETUI TY. THEREFORE, | F LDCC SUCCEEDS | N ELI M NATI NG OR S| GNI FI CANTLY
REDUCI NG THE FORMATI ON OF AMD TO THE POl NT WHERE TREATMENT W LL NOT BE REQUI RED | N PERPETUI TY,
THERE WOULD BE A SUBSTANTI AL COST SAVI NGS REALI ZED | N PROCEEDI NG W TH LDCC OVER THAN OTHER
REMEDI AL ACTI ON ALTERNATI VES THAT | NCLUDE TREATMENT.

COWMVENT A10-8 (M LLER)

COMVBI NED ALTERNATI VES CA-8 AND CA-9 ARE CF HI GHLY DUBI QUS LONG TERM EFFECTI VENESS SI NCE THEY DO
NOT | NVOLVE PROVEN TECHNOLOGY AS APPLIED AT SIM LAR SI TES AND ENVI RONMENTAL Cl RCUMSTANCES.

RESPONSE TO COMVENT A10- 8

COMBI NED ALTERNATI VE CA-8 CONTAI NS TREATMENT, WATER MANAGEMENT, AND SOURCE CONTRCL ALTERNATI VES
WH CH ARE PROVEN TECHNOLOGQ ES. THE ONLY COVPONENT OF ALTERNATIVE CA-9 FOR WHI CH THE

EFFECTI VENESS CANNOT BE PREDI CTED |'S FI LLI NG THE UNDERGROUND WORKI NGS W TH LDCC. AS EXPLAI NED
IN THE FS ADDENDUM MAJOR EXPLORATCRY PROGRAMS AND PI LOT STUDI ES WOULD BE REQUI RED BEFORE EPA
DECI DES TO PROCEED W TH FULL- SCALE | MPLEMENTATI ON OF LDCC.



COWMVENT A10-9 (M LLER)

FI LLI NG THE M NE WORKI NGS W TH CONCRETE | S TOTALLY ABSURD. | T DI SREGARDS THE $600 M LLI ON VALUE
OF THE ORE RESERVES AT | RON MOUNTAIN. I T IS I NCREDI BLE THAT TH S ALTERNATI VE (CA-9) NOT O\LY
SEEMS TO BE PREFERRED, BUT | S ALSO SUGCGESTED AS A PROTOTYPE FOR USE AT OTHER M NI NG OPERATI ONS.

RESPONSE TO COMVENT A10-9

THE LDCC WLL ONLY BE USED TO FI LL AREAS THAT HAVE BEEN PREVI QUSLY M NED QUT. TH S SHOULD HAVE
NO EFFECT ON M NI NG THE REVAI NI NG ORE THROQUGH CONVENTI ONAL M NI NG METHCDS AT A TIME WHEN I T
BECOMES PRCFI TABLE. EPA IS NOT NOW CONSI DERI NG LDCC AS A PROTOTYPE BECAUSE CERTAI N UNANSWERED
QUESTI ONS REVAI N ABQUT | TS TECHNI CAL FEASIBILITY. HONEVER, |IF IT IS FOUND TO BE FEASI BLE, I T
COULD SERVE AS A PROTOTYPE TO ADDRESS PRCBLEMS SIM LAR TO | MM AT OTHER NATI ONAL PRIORI TY LI ST
M N NG SI TES.

COWMVENT A10-10 (1 MM - ARVAN)

THE SLUDGE GENERATED BY THE LI ME NEUTRALI ZATI ON PLANTS WOULD BE A GREATER PROBLEM THAN THE
ORI A NAL ACI D M NE DRAI NAGE.

RESPONSE TO COMVENT A10- 10

THE ACI D M NE DRAI NAGE DI SCHARGED FROM | RON MOUNTAI N M NE HAS BEEN DOCUMENTED TO BE RESPONSI BLE
FOR FI SHKILLS I N THE SACRAMENTO RIVER. TH S | S THE EXI STI NG PROBLEM  THE SLUDGE PRODUCED BY
THE LI ME/ LI MESTONE NEUTRALI ZATI ON PLANTS W LL REMOVE THE METALS WH CH WOULD HAVE BEEN DI SCHARGED
TO THE RECEI VI NG WATERS.  PRCPER HANDLI NG OF THI S SLUDGE W LL PRECLUDE METALS FROM BEI NG

DI SCHARGED AND SHOULD NOT PRESENT AN ENVI RONVENTAL PROBLEM

COMMENT A10-11 ( STAUFFER)

COMVBI NED ALTERNATI VES CA-8 AND CA-9 | NCREASE THE PRQJECTED COSTS OF REMEDI ATI ON FROM PREVI QUS
EXCESSI VE LEVELS TO THE EXORBI TANT AND WASTEFUL RANGE OF $50 M LLION TO $70 M LLION. THESE

OPTI ONS ARE GROSSLY | NCONSI STENT WTH THE NCP AS THEY ARE BEYOND ANY POSSI BLE ARGUVENT THAT THEY
MEET THE REQUI REMENT OF COST- EFFECTI VENESS.

RESPONSE TO COMVENT A10- 11

COST 1S ONLY ONE FACTOR THAT THE NCP DI RECTS THAT MUST BE CONSI DERED | N THE SELECTION CF A
REMEDY; OTHER FACTORS | NCLUDE TECHNOLOGY, RELI ABILITY, ADM NI STRATI ON, AND OTHER CONCERNS.

VWH LE THE PRQJECTED COST OF REMEDI ATION | S H G4, EPA DCES NOT CONSI DER THE COST TO BE EXCRBI TANT
WHEN TAKI NG | NTO ACCOUNT THE UNI QUE NATURE AND EXTENT OF THE | MM PROBLEM THE COST TO THE
GOVERNMENT |IN TAKI NG A REMEDI AL RESPONSE ACTI ON SHOULD BE OFFSET BY | NCREASED REVENUE TO THE

U S. TREASURY THROUGH THE SALE OF SHASTA LAKE WATERS FOR AUTHORI ZED USES THAT WOULD HAVE BEEN
USED TO ABATE THE | MM PROBLEM  THE USBR HAS APPRI SED EPA THAT BETWEEN $9 M LLI ON AND $32
MLLION I'S LOST ANNUALLY FROM THE U. S. TREASURY FOR THI S PURPOCSE. AT TH S RATE, THE PAYBACK TO
THE GOVERNMENT | N TAKI NG REMEDI AL ACTI ON AT | MM SHOULD BE ON THE CRDER CF 2 1/2 TO 8 YEARS. IN
TH S CONTEXT, THE COST OF SUPERFUND REMEDI ATI ON G VES THE APPEARANCE OF BEI NG A MOST REASONABLE
EXPENDI TURE.

CATEGORY All -- COWENTS RELATI NG TO COMPONENT ALTERNATI VES
COWMENT A11-1 (| MM - ARVAN)

THE 1 NJECTI ON OF LDCC | NTO THE UNDERGROUND M NE WORKI NGS W LL DESTROY FUTURE M NI NG OF THE



OREBODI ES.

RESPONSE TO COWMVENT Al1-1

THE USE OF LDCC W LL NOT NECESSARI LY PRECLUDE CONVENTI ONAL UNDERGROUND OR OPEN PIT M NI NG OF THE
OREBCDY. THE ONLY AREAS THAT WOULD BE FI LLED OR LOST ARE THOSE WH CH ARE M NED OUT ALREADY. [N
FACT, LDCC COULD ENHANCE UNDERGROUND M NI NG BY PROVI DI NG ADDI TI ONAL SUPPORT | N THE EXI STI NG

ADI TS AND CROSSCUTS. AREAS VWH CH HAVE NOT BEEN PREVI OUSLY M NED W LL NOT BE FILLED W TH LDCC.
THUS, THE NEW ORE CAN BE ACCESSI BLE TO CONVENTI ONAL M NI NG TECHNOLOG ES.

COWMVENT A11-2 (| MM - ARVAN)

I'T 1S NOT POSS| BLE TO CREATE A PERVANENT BOND OR SEAL BETWEEN LDCC AND THE MASSI VE SULFI DE TO
KEEP UNDERGROUND SEEPAGES FROM FLOW NG HOWWLL LDCC BE BONDED TO LOOSE AND POADERY SULFATE
MATERI AL LOCATED 200 TO 400 FEET BELOW SURFACE LEVEL?

RESPONSE TO COWMVENT Al11- 2

THE LDCC MATERI AL WHI CH | S PROPOSED HAS BEEN USED | N SEVERAL TESTS TO EXTI NGUI SH BURNI NG COAL

AND TO PI LLAR WALLS | N AN UNDERGROUND COPPER M NE AND APPEARS TO BOND AND SEAL VERY WELL. IN

ADDI TION, THE LOW VI SCOSI TY OF THE MATERI AL WLL PERM T ENCAPSULATI ON OF RUBBLI ZED ROCK AND ORE
IN THE M NE. THE EXACT FORMULATI ON OF THE MATER AL AND HANDLI NG PROPERTI ES W LL BE DEVELOPED
DUR NG THE TEST PHASE OF THE PRQJECT.

COWMVENT A11-3 (| MM - ARVAN)

HOW W LL THE UNDERGROUND WORKI NGS BE FI LLED?

RESPONSE TO COWMVENT Al1- 3

TO DATE, LDCC HAS BEEN | NJECTED | NTO M NED OUT CAVI TI ES FROM SURFACE DRI LL HOLES FOR SUBSI DENCE
CONTROL. | F LDCC |'S THE SELECTED ALTERNATI VE AT MM, DRILL HOLE AND UNDERGROUND PLACEMENT W LL
BE EVALUATED DURI NG FI NAL DESI G\

COWMVENT A11-4 (| MM - ARVAN)

AFTER LDCC | S | NJECTED | NTO THE M NE WORKI NGS, WHAT WLL PREVENT THE "REACTI VE FORCES OF NATURE"
FROM CREATI NG SEEPAGES | N THE FUTURE?

RESPONSE TO COWMVENT Al1- 4

THE | NJECTI ON OF LDCC | NTO THE M NE WORKI NG | S DESI GNED TO RAI SE THE GROUNDWATER TABLE TO
PREM NI NG CONDI TI ONS AND ENCAPSULATE RUBBLI ZED MASSI VE SULFIDE ORE. LDCC WLL ALSO ADD
SUBSTANTI AL NEUTRALI ZATI ON REAGENT UNDERGROUND | F " REACTI VE FORCES OF NATURE' CREATE NEW
CONDI TIONS AT MM ALSO LDCC |'S ONLY A PORTI ON OF THE TOTAL REMEDI AL ACTION. THE OTHER ONES,
SUCH AS CAPPI NG W LL PREVENT MOST SURFACE WATER FROM ENTERI NG THE M NE WORKI NGS.

COWMVENT A11-5 (| MM - ARVAN)

WHAT 1S THE BASI S OF THE 85% EFFECTI VENESS FOR THE LDCC ALTERNATI VE?

RESPONSE TO COWMVENT Al1-5

THE 85 PERCENT EFFECTI VENESS FOR THE LDCC ALTERNATI VE WAS ARRI VED AT BY CONSI DERI NG SEVERAL



FACTORS. THESE | NCLUDED ENCAPSULATI ON STUDI ES CONDUCTED ON BROKEN RUBBLI ZED COAL PI LES TO
EXTI NGUI SH COAL M NE FI RES, COWPLETE CAVITY FILL FOR SUBSI DENCE CONTRCL AT A SI TE | N WOM NG
AND ADHESI ON STUDI ES OF LDCC ON PI LLARS FOR Al R WALL CONTRCL N AN UNDERGROUND M NE. IN
ADDI TI ON, ACCESS AND SI ZE OF THE AREA TO BE FI LLED WERE WEI GHED AND EXAM NED. BASED ON THE
ABOVE FACTORS, | T WAS CONCLUDED THAT LDCC COULD BE 80 TO 90 PERCENT EFFECTI VE.

COWMVENT Al1-6 ( RARDI N)

WE OBTAI N OUR WATER (DRI NKI NG AND AGRI CULTURAL) FROM FLAT CREEK.

RESPONSE TO COWMVENT All- 6

DUR NG THE REMEDI AL | NVESTI GATI ON, A SURVEY WAS CONDUCTED TO DETERM NE | F THE RESI DENCES ALONG
FLAT CREEK WERE USI NG WATER WH CH COULD PCSSI BLY BE CONTAM NATED BY RUNCFF FROM THE M NNESOTA
FLATS TAILINGS PILE. AT THAT TIME, NO RESI DENCES WERE | DENTI FI ED THAT WERE USI NG FLAT CREEK
WATER  WATER | N FLAT CREEK BELOW M NNESOTA FLATS EXCEEDS THE EPA SAFE DRI NKI NG WATER STANDARDS
FOR CADM UM COPPER, | RON, AND MANGANESE. | F ALTERNATIVE CA-9 |'S | MPLEMENTED, THE M NNESOTA
FLATS TAILINGS PI LE MAY BE REMOVED. TH'S SHOULD | MPROVE THE WATER QUALI TY I N FLAT CREEK.
COWENT A11-7 (M LLER)

FOR THE UPPER SLI CKROCK CREEK DI VERSI ON, WHY DOES EPA RECOMMEND THI S ALTERNATI VE WHI CH DCES NOT
HAVE | DENTI FI ABLE QUANTI FI ABLE BENEFI TS?

RESPONSE TO COWMVENT Al1- 7
AS SHOMN | N TABLES 7-4 AND 7-5 OF THE FEASI BI LI TY STUDY ADDENDUM THE UPPER SLI CKROCK DI VERS| ON
W LL REDUCE UNCONTROLLED SPI LLS FROM SPRING CREEK DEBRI'S DAM THI'S |'S AN | DENTI FI ABLE AND
QUANTI FI ABLE BENEFI T.

COWMVENT Al11-8 (M LLER)

I F THE LI ME NEUTRALI ZATI ON PROCESS | S | MPLEMENTED, HOW W LL THE DEWATERED SLUDGE BE PLACED I N
BRI CK FLAT PIT SO THAT I T EVENLY COVERS THE CPEN PI T?

RESPONSE TO COWMVENT Al1- 8
THE DEWATERED SLUDGE W LL BE DUMPED AT ONE EDGE OF BRI CK FLAT PIT. |IT WLL THEN BE SPREAD TO
ALLOW DRYI NG DURI NG NON- RAI NFALL CONDI TI ONS.  ONCE THE SLUDGE |'S DRIED, | T |'S EXPECTED THAT THE
MATERI AL W LL SUPPORT HEAVY EQUI PMVENT.

COWMENT A11-9 (M LLER)

PERSONS WHO PREPARED THE COVPONENT ALTERNATI VE SUMVARY TABLE 7 APPARENTLY OVERLOOKED THE
FOLLOW NG NEGATI VE | SSUES:

COVPONENT ALTERNATI VE ADDI TI ONAL NEGATI VE | SSUES
SOURCE CONTRCL
PARTI AL CAPPI NG (A CREATES AN AREA SUBJECT TO W ND ERCSI ON AND DUST FCRVATI ON.
(B) DECREASES TI ME OF CONCENTRATI ON WHI CH RESULTS | N FASTER SURFACE

RUNCFF CONTRI BUTI NG TO | NCREASED DOMSTREAM RUNCFF.
(O I NCREASES RUNCFF RESULTI NG | N | NCREASED ERCSI ON AND FLOODI NG



COVPLETE CAPPI NG

GROUNDWATER

LOWDENSI TY CELLULAR

(D

(A
(B)
(9

(D

(A

(A

(B)

(C

COULD PRODUCE MORE SEDI MENT AND CARRY MORE HEAVY METALS DI RECTLY
I NTO RECEI VI NG WATERS.

THE SAME AS THOSE LI STED I N PARTI AL CAPPI NG ONLY TO A GREATER
DEGREE.

EXTREMELY DI FFI CULT CONSTRUCTI ON PROBLEM ON STEEP SLOPES; MNAY
REQUI RE BENCHI NG AND MAJOR EARTH MOVI NG EFFORT.

A TEMPCRARY MEASURE SUBJECT TO LOSI NG SEAL BY EARTH MOVEMENT

( EARTHQUAKES) AS VEELL AS FRACTURI NG BY ALTERNATE FREEZI NG AND
THAW NG ETC.

ALTHOUGH CONSI DERED A PROVEN TECHNI QUE BY THE AUTHORS, A QUESTI ON
ARI SES AS TOWHETHER I T IS PROVEN ON TERRAIN AND SO L CONDI TI ONS
SIM LAR OR EQUI VALENT TO THOSE AT | RON MOUNTAI N.

ALTHOUGH THE AUTHOR(S) ADM T | NTERCEPTI ON THAT TH S APPROACH | S
NOT PROVEN IN TH' S TYPE OF APPLI CATI ON, QUR EXPER ENCE SUGCGESTS A
LOW LEVEL OF EFFECTI VENESS BECAUSE THERE | S NO AQUI FER CR NO

DEFI NED WATER TABLE. WOULD ONLY | NTERCEPT WATER MOVI NG THROUGH
CRACKS AND FI SSURES | NTO THE NEW TUNNELS.

RATER ADEQUATELY COVERED THE CONCRETE POSSI BLE SHORTCOM NGS OF

TH' S TECHNOLOGY W TH THE EXCEPTI ON OF ANY THOUGHT BEI NG G VEN TO
THE DESTRUCTI ON OF ABOUT $400 M LLI ON OF VALUABLE STRATEQ C
NATURAL RESQURCES AND COVPENSATI ON THEREFORE.

THE TEXT OF THE REPORT SUGGESTS THAT ONE OF THE PRI NCI PAL PURPCSES
OF TH'S TREATMENT WLL BE TO RAI SE THE WATER LEVEL ABOVE THE
OREBCDY. IN THE H GHLY FRACTURED AREA IN WHICH THE M NE | S
LOCATED, THE PRACTI CALITY OF DO NG THI S | S QUESTI ONED.  NEW SEEPS
WLL DEVELOP WTH AMD BEI NG PRODUCED THEREFROM A RESULT OF NOT
ACCOWPLI SH NG TH'S WLL MEAN THE CONTI NUI NG BREAKDOWN OF THE
OREBCDY THROUGHQUT | TS CONTACT | NTERFACE W TH THE MASSI VE CONCRETE
(LDCC) PLUG SHOULD TH S OCCUR, AMD W LL CONTI NUE TO FLOW FROM THE
M NE.

WTH THESE POSSIBILITIES INMND, IT IS PLAIN TO SEE WHY THE EPA
PROPCSAL WAS SO WELL WEASEL WORDED THAT ALL REDDI NG CH CKENS WENT
SQUTH, 1.E., ASSUMED EFFECTI VENESS; COULD RANK; STILL D FFI CULT
TO ACCURATELY PREDI CT | TS EFFECTI VENESS; |F FULLY SUCCESSFUL; ETC.

THE QUESTION IS THEN RAI SED AS TO WHY EPA | S EVEN CONSI DERI NG SUCH
AN EXPERI MENTAL UNTRI ED GAMBLE W TH SUPERFUND MONI ES WHEN MM | S
PROPOSI NG TO USE COVPLETELY TRI ED AND PROVEN TECHNI QUES WHI CH W LL
WORK AND DO A FAR SUPERI CR JOB THAN ANY OF EPA'S FAIRY TALES AND
THE | MM PLAN IS TO USE PRI VATE CAPI TAL TO DO SO

I T ALMOST APPEARS TO BE JUST THE | NSANE DESI RE ON THE PART OF
STATE AND FEDERAL GOVERNVENT TO SPEND SUPERFUND DOLLARS, THEREBY
PROPAGATI NG THEI R OAWN JOBS.  AS A G TI ZEN AND TAXPAYER, | OBJECT
TO TH S GOVERNMENT FOCLI SHNESS.  THE CHANCES OF EPA RECOVERI NG | TS
MONEY FROM THE OMNERS, PAST OR PRESENT, |S EXTREMELY REMOTE. I N
FACT |F THE PLAN TO FILL THE M NE WTH (LDCC) CONCRETE WERE TO BE
| MPLEMENTED, EPA MAY HAVE TO SETTLE WTH THE OMER FOR

CONFI SCATI ON OF A PRCPERTY W TH A RESOURCE VALUED AT MORE THAN
FOUR TI MES THE COST OF THE REMEDI AL ACTI ONS.



WATER MANAGEMENT

SOQUTH FORK SPRI NG (A THE REPORT QUI TE CORRECTLY CREEK DI VERSI ON CI TES THAT THI S
ALTERNATI VE FEATURE CANNOT BE EVALUATED AS TO | TS ACCOWPLI SHMVENTS.

UPPER SPRI NG CREEK (B) ONCE AGAI N, THE REPCRT AVO DS MAKI NG ANY CLAI M5 W TH RESPECT
DI VERSI ON TO THE ACCOWPLI SHVENTS OF THI S COVPONENT, CALLING I T UNKNOM.

BOTH OF THE ABOVE ALTERNATI VE COVPONENTS WVERE | DENTI FI ED AS HAVI NG BEST COST- BENEFI T RATI O
AGAI'N, COST-BENEFI T NEEDS TO BE QUANTI FI ED USI NG FI NI TE NUMBERS | N THE BENEFI T COLUWN NOT A
RELATI VE RATING THE BENEFI T NEEDS TO BE PCSI TI VELY | DENTI FIED: |.E., SALMON DI RECTLY TRACED
TO BEI NG SAVED BY THE ALTERNATI VE PLAN COVPONENT, THEN THE VALUE OF EACH SALMON, ETC. BENEFITS
NEED TO BE PRI MARY, NOT SECONDARY. THE USE OF TH S TYPE OF WORDI NG I N THE REPORT OPENS THE DOCR
TO THE USE OF BENEFI T VALUES THAT CAN BE CLAI MED I N ACCCRDANCE W TH THE WATER RESQURCES COUNCI L
GUI DELI NES USED FOR OTHER FEDERALLY FUNDED OR COOPERATI VE ( COST- SHARI NG PRQIECTS.

UPPER SLI CKRCCK (A ONCE AGAI N, THE REPCRT FAILS TO | NCLUDE A PREDI CTI ON AS TO

DI VERSI ON THE EFFECTI VENESS OF TH S ALTERNATI VE. MORE SPECULATI ON ON THE
PART OF EPA. WHY RECOMVEND SOMETHI NG THAT CANNOT HAVE
| DENTI FI ABLE QUANTI FI ABLE BENEFI TS?

TREATMENT

LI ME NEUTRALI ZATI ON (A THE PROCESS | S PROVEN, HOMNEVER, THE PROCESS GENERATES A PERPETUAL
TOXI C WASTE PROBLEM FAR GREATER THAN THE AMD, WHI CH CAN BE CLEANED
BY THE M PLAN.

(B) PROPOCSALS WTH N THE PLAN CALL FOR THE SLUDGE TO BE DRI ED TO 40

PERCENT MO STURE CONTENT, THEN TRANSPCRTED TO THE BRI CK FLAT PIT.
A BARRI ER ACROSS THE ENTRANCE TO THE PI T WOULD BE NEEDED AND THE
PIT WALLS AND FLOOR WOULD BE LI NED, PCSSIBLY A DOUBLE MEMBRANE
W TH SUBSURFACE DRAI NAGE TO COMPLY WTH RCRA. A QUESTION I S
RAI SED AS TO HOW TH S VERY MJ ST MATERI AL IS TO BE PLACED SO THAT
IT EVENLY COVERS THE OPEN PIT. THE MATERIAL | S TOO DRY TO FLOW
AND TOO VET TO SUPPORT EARTH MOVI NG EQUI PMENT. THI'S, OF COURSE,
ONLY APPLIES TO THE FI RST YEAR OPERATI ONS. FROM THEN ON, THE
QUESTI ON BECOMES MORE | NVOLVED. WHEN I T RAINS, THE SLUDGE | S
REVWETTED, THE MJ STURE CONTENT | S RAI SED ABOVE 40 PERCENT; AND,
ALTHOUGH A CRUST NMAY FORM DURI NG SUMVER MONTHS, THE STABI LI TY AND
BEARI NG STRENGTH BECOMES LESS; HENCE, THERE | S NO OPPORTUNI TY TO
USE EQUI PMENT. A NEW VERY TREACHERQUS HAZARD | S FORMED;, SOVEONE
STEPPI NG ON THE CRUST AND DROPPI NG | NTO A QUAGM RE SI M LAR TO
QUICKSAND, WHICH IS TOXIC. NOT A PLEASANT SI TUATI ON BEI NG
MANDATED AND PERPETUATED BY EPA.

(O A SECOND HAZARD EXI STS -- AS THE PIT FILLS BY SOVE MAG C MEANS NOT
YET DESCRI BED BY EPA, AND AS SUCCESSI VE YEARS CF RAINFALL FILL THE
RESERVAO R W TH SLUDGE THAT COULD FLOWN  WHAT HAPPENS | F A MAJOR
EARTHQUAKE STRI KES TH S AREA? WLL THE EMBANKMENT HOLD, OR WLL
I T BE BREACHED UNDER PGCSSI BLY LESS THAN WORST CASE CONDI TI ONS? A
BREACH WOULD RELEASE A SLUG FLOW CF TOXI C MATERI AL VWH CH WOULD
FLOWDOM THE H LL, THEN DOM BOULDER CREEK, W PI NG QUT EVERYTH NG
IN ITS PATH AND ULTI MATELY FLOW NG | NTO THE SACRAMENTO RI VER ABOVE
KESW CK DAM PGCSSI BLY CAUSI NG A WAVE VWH CH COULD BREACH COR OVERTCP
KESW CK DAM CAUSI NG VERY SERI QUS AND DEVASTATI NG FLOODI NG



FLOODI NG W TH WATER AND SLUDGE PCLLUTED BY ALL THE TOXI C
SUBSTANCES ACCUMULATED AT THE BRI CK FLAT PIT PLUS, PCSSIBLY, ALL
OF THE MATERI ALS ACCUMULATED AT THE SPRI NG CREEK DEBR S DAM DCES
NOT PAINT A PRETTY SCENE. AND TO THI NK THAT EPA | S PROPCSI NG SUCH
AN ALTERNATI VE]

RESPONSE TO COMVENT A11-9

PARTI AL CAPPI NG

A

IT IS NOT ANTI Cl PATED THAT WND EROSI ON WLL BE A SUBSTANTI AL PROBLEM  HOWNEVER, MEASURES
TO PREVENT, REDUCE, OR M TI GATE W ND ERCSI ON AND DUST ARE A DETAIL WHI CH WLL BE ADDRESSED
DURI NG THE FI NAL DESI GN OF THI S ALTERNATI VE.

DECREASI NG THE TI ME OF CONCENTRATI ON COULD | NCREASE OR DECREASE THE PEAK FLOW DOANSTREAM
ONCE I T I'S COMBI NED W TH RECEI VI NG WATERS.  THE EFFECTS OF THI'S CHANGE I N RUNCFF ARE A
DETAIL WH CH WLL BE ADDRESSED DURI NG FI NAL DESI G\

ANY POTENTI AL | NCREASE | N EROSI ON FROM | NCREASED RUNCFF W LL BE ADDRESSED DURI NG THE FI NAL
DESI GN.

IT I'S UNLI KELY THAT | NCREASED RUNCFF | NTO THE RECEI VI NG WATERS WOULD CARRY MORE HEAVY
METALS THAN WOULD BE REDUCED BY PREVENTI NG THE M GRATI ON OF THESE WATERS THROUGH THE
OREBCDY. HOWEVER, TH S WLL BE CONSI DERED DURI NG FI NAL DESI GN.

COVPLETE CAPPI NG

SEE ABOVE ANSWERS.

WE AGREE THAT THERE WLL BE A SUBSTANTI AL EARTHMOVI NG OPERATI ON TO CONSTRUCT THE COWPLETE
CAP. HOWEVER, THE ACTUAL AREAS TO BE CAPPED WLL BE REVI EWED DURI NG THE FI NAL DESI G\
SOME VERY STEEP AREAS (E. G, NORTH FACE OF BRI CK FLAT PIT) WLL LIKELY NOT BE COVERED.

TH S 1S NOT EXPECTED TO SI GNI FI CANTLY | NFLUENCE THE EFFECTI VENESS OF THE TOTAL CAP. THE
RUNCFF I N THESE STEEP AREAS |S H GH AT PRESENT, AND THEREFORE A CAP WLL NOTr REDUCE THE

I NFI LTRATI ON AS MJUCH AS | N THE FLATTER AREAS.

THE FI NAL DESI GN OF THE CAP WLL CONSI DER THE FREEZE- THAW AND EARTH MOVEMENT POTENTI AL.
EARTHQUAKES CAUSI NG SI GNI FI CANT PERVANENT GRCUND DI SPLACEMENT ARE NOT CONSI DERED TO BE A
SERI QUS PRCBLEM I N THE CAPPED AREA. OTHER EARTH MOVEMENTS ASSOCI ATED W TH CONTI NUED CAVED
GROUND FORVATI ON WLL BE | NCLUDED I N THE DESI GN CRI TER A

THE REPORT STATES FOR SC-3, "TH S METHOD USES CONVENTI ONAL MATERI ALS, EQUI PMENT, AND
CONSTRUCTI ON TECHNI QUES APPLI ED | N AN | NNOVATI VE MANNER. ".  THERE 1S NO CLAIM THAT TH S
METHOD HAS BEEN PERFORMED ON TERRAIN CR SO L CONDI TIONS SI M LAR TO THOSE AT | RON MOUNTAI N
M NE. HOMNEVER, THE CONSTRUCTI ON METHODS ARE CONVENTI ONAL, AND THE CONSTRUCTI ON OF BRI CK
FLAT PI'T | NDI CATES STEEP TEMPORARY CUTS FOR THE BENCHES ARE POSSI BLE.

SO L CEMENT (SCG 4) HAS BEEN PLACED ON SLOPES STEEPER THAN 3:1 (HORI ZONTAL TO VERTI CAL).  NMANY
POND AND RESERVAO R EMBANKMVENTS HAVE SO L- CEMENT AS AN ERCSI ON PROTECTI ON MEMBRANE.

THE TERRAIN AND SO L CONDI TIONS WLL BE CONSIDERED IN THE FI NAL DESI GN OF THE CAP.

GROUNDWATER | NTERCEPTI ON



DEWATERI NG OF M NE WORKI NGS BY TUNNELS FCR THE PURPOSE OF HYDROLOG CAL | SOLATION | S A PROVEN
TECHNOLOGY. SOVE EXAMPLES KNOM TO US | NCLUDE: THE YERINGTON PI T | N YERI NGTON, NEVADA; THE
BOUGANVI LLE DEPGCSI T | N PAPUA, NEW GUI NEA; AND THE TW N BUTTES PI' T NEAR TUCSQN, ARl ZONA.

THE TUNNELS ( COLLECTI ON GALLERI ES) WLL | NTERCEPT FLON MOVI NG | N CPEN FRACTURES AND JO NTS AND
CONVEY WATER | NTERCEPTED | N LONG HOLES DRI LLED FROM THE TUNNELS. THE ORI ENTATI ON AND LENGTH OF
THE LONG HOLES CAN BE VARI ED TO MAXI M ZE THE EFFECTI VENESS | N | NTERCEPTI NG GROUNDWATER FLOW
TOMRD THE WORKI NGS.

LOWVDENSI TY CELLULAR CONCRETE

NO NATURAL RESCQURCES W LL BE DESTROYED; CONVENTI ONAL M NI NG ACTI VI TIES CAN TAKE PLACE I N CRE
CONTAI NI NG AREAS. I N ADDI TI ON, THE $400 TO $600 M LLI ON FI GURE APPEARS TO REPRESENT A VALUE IN
THE GROUND, NOT A NET PRESENT VALUE OF THE RESOURCE. THE SUGGESTED PURPCSE OF LDCC IS TO
REESTABLI SH THE ORI G NAL GROUNDWATER TABLE AND PREVENT FURTHER OXI DATI ON OF THE MASSI VE SULFI DE
THROUGH ENCAPSULATI ON OF THE RUBBLI ZED AREAS. NEW SEEPS MAY DEVELCP, BUT | F THE SURFACE OR
GROUNDWATER DCES NOT COVE | N CONTACT WTH ORE, AMD WLL NOT FORM

ALSO TH S I S THE VERY SAME PROBLEM ENVI SIONED WTH IN SITU LEACHNG | F A RESERVOR CF AMD | S
CREATED IN THE M NE (H GHLY FRACTURED), | T COULD ALSO LEACH QUT AND CAUSE ENVI RONMENTAL
PROBLEMS.

WATER MANAGEMENT

TABLES 7-4 AND 7-5 OF THE FEASI Bl LI TY STUDY ADDENDUM PRESENT DATA WHI CH SHOW THAT BOTH THE UPPER
SPRI NG CREEK DI VERSI ON AND THE SOUTH FORK SPRI NG CREEK DI VERSI ON W LL REDUCE SPI LLS FROM SPRI NG
CREEK DEBRI'S DAM THESE SPI LL REDUCTI ONS WOULD BE THE MAJOR BENEFI TS OF THESE TWD SURFACE WATER
DI VERSI ONS.

AS SHOM | N TABLES 7-4 AND 7-5, THE UPPER SLI CKROCK CREEK DI VERSI ON | S EXPECTED TO REDUCE THE
METALS LEAVING THE IMM SITE. TH S REDUCTI ON WOULD BE THE BENEFI T OF THI S DI VERSI ON.

TREATMENT

THE LI ME/ LI MESTONE NEUTRALI ZATI ON PROCESS DOES PRODUCE A LARGE QUANTITY OF SLUDGE. |F TH' S
SLUDGE |'S PROPERLY HANDLED, | T SHOULD PRESENT NO ENVI RONVENTAL PRCBLEM

THE LI ME/ LI MESTONE SLUDGE WOULD BE DEWATERED TO APPROXI MATELY 40 PERCENT SOLI DS AND THEN DUMPED
IN BRICK FLAT PIT. THE SLUDGE WOULD BE SPREAD AND ALLOAED TO DRY. THE SLUDGE WOULD THEN BE
GRADED TO SLCOPE SUCH THAT ANY RAI NWATER WOULD RUNCFF TO A LOW AREA FROM VWHI CH THE RUNOFF WOULD
BE CONTI NUCUSLY REMOVED BY PUMPI NG

THE RETAINING WALL WHI CH WLL BE | NSTALLED AT THE ENTRANCE TO BRI CK FLAT PI T WOULD BE DESI GNED
TO W THSTAND EARTHQUAKES EXPECTED I N THE | MM AREA. EVEN | F THE RETAINING WALL SHOULD FAI L, THE
SLUDGE | N BRI CK FLAT PIT WLL BE RELATI VELY DRY AND NOT BE FLUD. THUS, | T SHOULD NOT FLOW | NTO
SLI CKROCK CREEK AND CAUSE THE SEQUENCE OF EVENTS DESCRI BED | N TH'S COMMVENT.

COWMVENT A11-10 ( CONTINI)

PLUGE NG AND CAPPI NG THE | RON MOUNTAI N PRCPERTY | S NOT FEASI BLE BECAUSE I T WLL CAUSE THE ACI D
M NE DRAI NAGE TO SURFACE ELSEWHERE.

RESPONSE TO COMVENT A11-10



BOTH THE PARTI AL AND COVPLETE CAPPI NG WOULD PREVENT THE DI RECT | NFLOW OF SURFACE WATER RUNCFF

I NTO THE UNDERGROUND WORKI NGS.  CAPPI NG SHOULD NOT CAUSE AMD TO SURFACE ELSEWHERE. THE

I NJECTI ON OF LDCC | NTO THE M NE WORKINGS | S DESI GNED TO RAI SE THE GRCUNDWATER TABLE TO PREM NI NG
CONDI TI ONS AND ENCAPSULATE RUBBLI ZED MASSI VE SULFI DE ORE. LDCC WLL ALSO ADD SUBSTANTI AL
NEUTRALI ZATI ON REAGENT UNDERGROUND.

T 1'S POSSI BLE THAT FILLING THE UNDERGROUND WORKI NGS W TH LDCC MAY CAUSE GROUNDWATER TO SURFACE
ELSEWHERE. HOMEVER, DEPENDI NG UPON THE EFFECTI VENESS OF THE LDCC | N PREVENTI NG THE FORMATI ON OF
AVD, THE QUALITY OF THESE SEEPS MAY OR MAY NOT BE RELATI VELY FREE FROM AMD.

COWENT Al1-11 (BUREAU)

AT A FUTURE DATE, THE USEFUL LI FE SPAN OF THE SPRI NG CREEK DEBRI S DAM SHOULD BE DETERM NED AS
WELL AS THE AMOUNT OF SEDI MENT THAT WLL BE DEPCSI TED | N THE RESERVA R

RESPONSE TO COWMVENT Al1-11
THE U.S. BUREAU OF RECLAMATI ON |'S CURRENTLY RESPONS| BLE FOR THE USEFUL LI FE OF SPRI NG CREEK
DEBRI S DAM  THE | MPLEMENTATI ON OF THE REMEDI AL ACTI ON SHOULD NOT HAVE A SI GNI FI CANT EFFECT ON
SEDI MENT DEPOCSI TI ON | N THE RESERVOI R

COWENT Al1-12 (BUREAU)

THE CAPPI NG AND DI VERSI ON ALTERNATI VES PROVI DE THE GREATEST COST BENEFI T. AND WE SUPPCORT THE
PHASED APPRCACH TO | MPLEMENTATI ON.

RESPONSE TO COWVENT Al1- 12
EPA APPRECI ATES THE BUREAU OF RECLAMATI ON'S SUPPORT.
COWMVENT Al11-13 (BUREAU, FWB)

WE DO NOT BELI EVE THAT PARTI AL OR COWPLETE CAPPI NG WLL RESULT I'N SI GNI FI CANT ENVI RONMENTAL
CONCERNS W TH RESPECT TO VEGETATI ON AND W LDLI FE.

RESPONSE TO COMMENT Al1-13

NO RESPONSE NECESSARY.

CATEGORY A12 -- COMMENTS RELATED TO THE CLEAN WATER ACT
COMMENT A12-1 ( STAUFFER)

EPA HAS ADDED REMEDI AL ALTERNATI VES CA-8 AND CA-9 BASED ON CLEAN WATER ACT STANDARDS | NCLUDI NG
(1) BAT EFFLUENT LI M TATIONS FOR ALL POLLUTI ON SOURCES AT | RON MOUNTAIN M NE, AND (I1) AMBI ENT
WATER QUALI TY CRI TERI A APPLI CABLE TO THE SACRAMENTO RI VER AND | TS TR BUTARI ES. EPA JUSTI FI ES
THESE ADDI TI ONS ON THE GRCUND THAT THE NCP REQUI RES | DENTI FI CATI ON OF ALTERNATI VES THAT MEET OR
EXCEED ALL "APPLI CABLE OR RELEVANT" ENVI RONMENTAL STANDARDS.

THE NCP, HOAEVER, CLEARLY SPECI FI ES THAT APPLI CABLE AND RELEVANT STANDARDS W LL BE EVALUATED AND
"1 DENTI FI ED FOR THE SPECIFIC SITE.". 40 CFR SECTION 300.68(1). LIKEWSE, THE PREAMBLE TO THE
NCP " REEMPHASI ZES THAT THE DETERM NATI ON AND | MPLEMENTATI ON OF APPLI CABLE AND RELEVANT AND
APPRCPRI ATE REQUI REMENTS W LL BE MADE ON A CASE- BY- CASE REVI EW IS ESPECI ALLY CRI Tl CAL WHEN
APPLYI NG CLEAN WATER ACT STANDARDS WH CH ARE THEMSELVES BASED ON COVPLEX, CASE- BY- CASE ANALYSI S.



YET THE FS ADDENDUM FAI LS EVEN TO ACKNOALEDGE THE DI VERSE | SSUES WH CH THE AGENCY W LL NEED TO
RESCLVE BEFORE | T CAN DETERM NE WHETHER PARTI CULAR CLEAN WATER ACT STANDARDS SHOULD BE DEEMED
APPLI CABLE OR RELEVANT TO THE | RON MOUNTAIN M NE SITE. THESE UNRESCLVED | SSUES | NCLUDE AT LEAST
THE FOLLOW NG

. TO THE EXTENT THE ACI D M NE DRAI NAGE AT THE SI TE HAS NONPO NT SOURCES, I T IS NOT
APPRCPRI ATE TO APPLY TECHNCOLOGY- BASED EFFLUENT LI M TATI ONS | SSUED FOR PO NT SOURCES
UNDER THE CLEAN WATER ACT. THE CLEAN WATER ACT RECOGNI ZES THAT NONPO NT SQURCES ARE
NOT AMENABLE TO TECHNOLOG CAL SCLUTI ONS; | NSTEAD THEY REQUI RE SI TE SPECI FI C
MANAGEMENT PRACTI CES OR LAND USE CONTRCLS.  NONPO NT SOURCE PCLLUTI ON | S ADDRESSED
BY AREA W DE WATER QUALI TY MANAGEMENT PLANS DEVELOPED UNDER SECTI ON 208.

. TO THE EXTENT THE ACI D M NE DRAI NAGE HAS NONPO NT SOURCES, Sl TE- SPECI FI C,
WATER- QUALI TY- BASED EFFLUENT LI M TATI ONS ARE ALSO NOT APPRCPRI ATE. UNDER THE CLEAN
WATER ACT SCHEME FOR NONPO NT SCQURCES, WATER QUALI TY STANDARDS ARE TAKEN | NTO
ACCOUNT ON A REG ONAL BASIS IN THE SECTI ON 208 PLANS. THEY ARE NOT, AS A GENERAL
RULE, FACTORED | NTO THE REQUI REMENTS FOR AN | NDI VI DUAL SOURCE. IN THI S FASH ON, THE
PCOLLUTI ON FROM ALL SOURCES | N AN AREA CAN BE TAKEN | NTO ACCOUNT | N DEVELCPI NG
NONPO NT SCURCE POLLUTI ON CONTRCL REQUI REMENTS.

. TO THE EXTENT THE DI SCHARGE FROM THE M NE HAS PO NT SOURCES, EXI STI NG EFFLUENT
LIMTATIONS, E. G, FOR THE | RON ORE SUBCATEGCRY OF THE ORE M NI NG AND DRESSI NG PO NT
SOURCE CATEGCRY, 40 C.F. R PART 440, ARE NOT APPRCPRI ATE El THER  THOSE STANDARDS
APPLY TO " DI SCHARGES FROM (A) M NES CPERATED TO OBTAIN | RON ORE, REGARDLESS OF THE
TYPE OF ORE OR I TS MODE OF OCCURRENCE, " 40 C. F. R SECTI ON 440. 10 (EMPHASI S ADDED) .
THEY DO NOT APPLY TO | NACTI VE M NES AND WERE NOT BASED ON A CONS| DERATI ON OF
CONDI TI ONS ASSCCI ATED W TH | NACTI VE M NES. RATHER, EPA BASED THE STANDARDS ON A
STUDY OF WASTE WATER GENERATI ON AT OPERATI NG M NES, 47 FED. REG 25683, 25688
(1982), WHERE PCLLUTI ON CONTROL MEASURES MAY BE ACHI EVABLE MORE EFFI CI ENTLY THAN I N
AN ABANDONED M NE.

. I F A DI SCHARGE UNDER THE CLEAN WATER ACT |'S A NON- PO NT SOURCE, BUT TECHNOLOGY- BASED
EFFLUENT LI M TATI ONS WHI CH HAVE BEEN PROVULGATED ARE NOT APPLI CABLE, EFFLUENT LIM TS
NORMVALLY ARE BASED ON "BEST PROFESSI ONAL JUDGVENT" ("BPJ"). TO THE EXTENT THAT
EFFLUENT LI M TATI ONS BASED ON BPJ ARE APPROPRI ATE HERE, THEY SHOULD TAKE | NTO
ACCOUNT A VARI ETY OF TECHNOLOG CAL AND ECONOM C CONSI DERATI ONS FOR TOXI C AND  NON-
CONVENTI ONAL POLLUTANTS. BPJ STANDARDS REFLECTI NG THE BEST AVAI LABLE TECHNOLOGY
ECONOM CALLY ACH EVABLE ("BAT") SHOULD TAKE | NTO ACCOUNT THE TECHNOLOGY, COST, AND
OTHER FACTORS | DENTI FI ED | N SECTI ON 304(B) (2) AS WELL AS THE ECONOM C | MPACT FACTORS
APPLI CABLE | N SECTI ON 301(C) VAR ANCES. BPJ STANDARDS FOR CONVENTI ONAL POLLUTANTS
(E.G, TOTAL SUSPENDED SCLI DS, BI OCHEM CAL OXYGEN DEMAND) REFLECTI NG " BEST
CONVENTI ONAL POLLUTANT CONTROL TECHNOLOGY" ("BCT"), SHOULD TAKE | NTO ACCOUNT THE
COST REASONABLENESS TESTS CONTAI NED | N SECTI ON 304(B) (4) (B). |T I'S UNCLEAR HOW
THESE FACTORS M GHT APPRCPRI ATELY BE APPLIED | N CALCULATI NG BPJ EFFLUENT LI M TATI ONS
FOR THE | RON MOUNTAI N M NE SI TE.

. | F PROVULGATED CLEAN WATER ACT EFFLUENT LI M TATI ONS ARE OTHERW SE APPRCPRI ATE FOR
THE SITE, A SECTI ON 301(C) ECONOM C | MPACT VARI ANCE M GHT STILL BE AVAI LABLE | F THE
ECONOM C | MPACTS OF COVPLI ANCE ARE EXCESSI VE; BUT I N FACT, THERE ARE NO APPLI CABLE
STANDARDS.

. TO THE EXTENT THE M NE DI SCHARGE HAS PO NT SOURCES, WATER- QUALI TY- BASED EFFLUENT
LI M TATI ONS MAY NOT BE APPROPRI ATE FOR REASONS SI M LAR TO THOSE DI SCUSSED ABOVE W TH
REGARD TO NONPO NT SOURCES. | F THERE ARE OTHER SOURCES OF POLLUTI ON OF THE STREAM



SEGVENT AFFECTED BY THE M NE' S DI SCHARCE, | NCLUDI NG NONPO NT SOURCES FROM THE | RON
MOUNTAIN M NE SI TE OR OTHER UPSTREAM SI TES, | T WOULD BE APPROPRI ATE TO PERFORM THE
WATER QUALI TY ANALYSI S ON A REG ONAL BASI S.

. I N ASSESSI NG THE WATER QUALITY | MPACTS OF THE M NE DI SCHARGE, | T WOULD BE
APPRCPRI ATE TO DEFI NE A REASONABLE "M XI NG ZONE" | N THE RECElI VI NG WATERS.

COWMVENT A12-2 ( STAUFFER)

TH S IS AN | MPROPER APPLI CATION OF TH' S REQUI REMENT. ACCCRDI NG TO THE CLEAN WATER ACT, BAT MJST
BE APPLI ED TO THESE PROCESS STREAMS AND PO NT SOURCE DI SCHARGES FOR WHI CH EFFLUENT LIM TS HAVE
BEEN ESTABLI SHED AFTER CAREFUL STUDI ES HAVE BEEN COVPLETED. NONE HAVE BEEN ESTABLI SHED FOR ACI D
M NE DRAI NAGE FOR | NACTI VE M NE SITES. WATER QUALI TY CRI TERI A SHOULD THEREFORE BE ESTABLI SHED
ON A COST- EFFECTI VENESS/ CASE- BY- CASE BASI S.

RESPONSE TO COMVENT A12-1 AND Al2-2

STAUFFER CHEM CAL COVPANY SUBM TTED EXTENSI VE COMMVENTS CONCERNI NG THE CLEAN WATER ACT. THE
FEASI BI LI TY STUDY ADDENDUM PRESENTED TWD NEW COVBI NED ALTERNATI VES, CA-8 AND CA-9, WHI CH CONTAI N
PCOLLUTI ON CONTROL COVPONENTS Al MED PRI MARI LY AT REDUCI NG OR ELI M NATI NG THE DI SCHARGES FOR THE
TWO COPPER CEMENTATI ON PLANTS ONSI TE.  THESE PLANTS ARE THE GREATEST SOURCES OF PCLLUTI ON AT

I RON MOUNTAI'N, DI SCHARG NG ACI D M NE DRAI NAGE CONTAI NING UP TO 3 TONS CF TOXI C HEAVY METALS PER
DAY AT PH S THAT HAVE BEEN MEASURED BELOW ONE STANDARD UNIT. AMONG THE MAJOR APPLI CABLE GOALS
OF THE CLEAN WATER ACT | S THE ELI M NATI ON OF THE DI SCHARGE OF POLLUTANTS TO SURFACE WATERS.
STAUFFER WOULD ARGUE THAT A CLEANUP ALTERNATI VE SUCH AS I TS OMN $8.1 M LLI ON PROPCSAL, WH CH
ALLOAS THE CONTI NUED UNTREATED DI SCHARGE FROM THE PLANTS, IS CONCEl VABLY JUSTI FI ABLE UNDER THE
CLEAN WATER ACT. EPA STRONGLY DI SAGREES.

AS STATED I N THE FEASI BI LI TY STUDY ADDENDUM SECTI ON 301 OF THE CLEAN WATER ACT REQUI RES THAT
DI SCHARGES FROM PO NT SOURCES, SUCH AS THE CEMENTATI ON PLANTS, MEET BOTH TECHNOLOGY- BASED
POLLUTI ON CONTROL EFFLUENT LI M TATI ONS, AND ANY MORE STRI NGENT LI M TATI ONS NECESSARY FOR

ACHI EVI NG COVPLI ANCE W TH WATER QUALI TY STANDARDS. ONE OF STAUFFER S REPEATED CONVENTIONS | S
THAT WATER QUALI TY STANDARDS SHOULD BE NEGLECTED AT ALL PO NTS ABOVE KESW CK DAM  THE WATER
QUALI TY STANDARDS THAT APPLY BELOW KESW CK DAM CLEARLY APPLY TO ALL TRI BUTARY STREAMS ABOVE I T,
I NCLUDI NG BQULDER, SLI CKROCK, FLAT, AND SPRI NG CREEKS. THE NUMERI C AND NARRATI VE STANDARDS ARE
LI STED IN THE ADDENDUM AND ARE A PART CF BOTH STATE AND FEDERAL LAW

EPA HAS DETERM NED USI NG BEST PROFESSI ONAL JUDGVENT THAT EFFLUENT LI M TATI ONS ACHI EVABLE USI NG
LI ME TREATMENT AND SETTLI NG TECHNCOLOGY SATI SFY THE TECHNCLOGY- BASED PCLLUTI ON CONTRCL

REQUI REMENTS OF THE ACT. THI S TECHNOLOGY WLL RAI SE THE DI SCHARCE PH FROM ABQUT 1-2 TO

APPROXI MATELY 6-9, AND WLL AT M NI MUM ACHI EVE NAXI MUM CONCENTRATION LIM TS OF 0.3 M L COPPER
1.5 MJL ZINC, AND 0.1 MJL CADM UM  MAXI MUM CONCENTRATI ONS DI SCHARGED FROM THE COPPER
CEMENTATI ON PLANTS DURI NG THE REMEDI AL | NVESTI GATI ON WERE 2 TO 3 ORDERS OF MAGNI TUDE ABOVE THESE
LIMTS:

. 111 M3 L COPPER
. 1,270 MJ L ZINC
. 8.9 ML CADM UM

STAUFFER HAS PRESENTED MANY GENERALI ZED ARGUMENTS CONCERNI NG THE CLEAN WATER ACT W THOUT

RELATI NG THEM TO ANY SPECI FI C SOURCES OF PCLLUTI ON, OR RECEI VI NG STREAMS, AT | RON MOUNTAI N M NE.
IT IS THEREFORE DI FFI CULT TO ASCERTAIN THE PO NT OF SEVERAL COF THESE ARGUVENTS. SUMVARI ES OF

| SSUES RAI SED I N THE DI SCUSSI ON ON PACGES 3 TO 5 OF STAUFFER S LETTER AND EPA RESPONSES FOLLOW



. TECHNOLOGY- BASED LI M TATI ONS SHOULD NOT BE APPLI ED TO NONPAO NT SOURCES OF ACID M NE
DRAI NAGE.

EPA HAS NOT APPLI ED TECHNOLOGY- BASED LI M TATI ONS TO ANY NONPO NT SQURCES, AND STAUFFER HAS

FAI LED TO I DENTI FY ANY NONPO NT SOURCES AT | RON MOUNTAIN M NE. THE CCOPPER CEMENTATI ON PLANTS
ARE CLEARLY PO NT SOURCES. ALTHOUGH MANY SOURCES OF PCOLLUTANTS SUCH AS WASTE DUWMPS ARE COMMONLY
REFERRED TO AS NONPO NT SOURCES, THEY ARE I N FACT PO NT SOURCES FOR THE PURPCSES OF THE CLEAN
WATER ACT.

. WATER QUALI TY- BASED EFFLUENT LI M TATI ONS SHOULD ALSO NOT BE APPLI ED TO NONPO NT
SOURCES.

AGAIN, WTHOUT A PARTI CULAR REFERENCE TO A NON- PO NT SOURCE, THE PO NT OF THI S ARGUMENT | S
UNCLEAR

. PROMULGATED EPA EFFLUENT GUI DELI NES SUCH AS THOSE FOR THE | RON ORE SUBCATEGORY COF
THE ORE M NI NG AND DRESSI NG PO NT SOURCE CATEGORY SHOULD NOT BE APPLI ED TO PO NT
SOURCES AT | NACTI VE M NES.

AS STATED ABOVE, EPA ESTABLI SHED USI NG BEST PROFESSI ONAL JUDGVENT THAT EFFLUENT LI M TATI ONS

ACHI EVABLE USI NG LI ME TREATMENT AND SETTLI NG MEET THE TECHNOLOGY- BASED REQUI REMENTS COF THE ACT.
EVEN | F THE M NE WVERE ACTI VE, EPA QUESTI ONS WHETHER THE | RON ORE SUBCATEGORY GU DELI NES WOULD BE
APPLI CABLE.

. I F A DI SCHARGE UNDER THE CLEAN WATER ACT IS A NON- PO NT SOURCE, BUT EPA- PROMULGATED
EFFLUENT LI M TATI ONS ARE NOT APPLI CABLE, EFFLUENT LI M TATI ONS NORVALLY ARE BASED ON
"BEST PROFESSI ONAL JUDGVENT. ".

AGAIN, IT IS NOT PCSSI BLE TO RESPOND TO TH S | SSUE W THOUT A SPECI FI C REFERENCE TO A NONPO NT
SOURCE COF PCLLUTION AT THE SI TE.

. WATER QUALI TY- BASED EFFLUENT LI M TATI ONS MAY NOT BE APPROPRI ATE FOR PO NT SOURCES | F
THERE ARE OTHER SOURCES COF PCLLUTI ON OF THE STREAM SEGVENT AFFECTED BY THE M NE S
DI SCHARCE | NCLUDI NG NONPO NT SOURCES AT | RON MOUNTAIN M NE AND OTHER UPSTREAM S| TES.

EPA DI SAGREES. WATER QUALI TY- BASED EFFLUENT LI M TATI ONS ARE APPRCPRI ATE TO PO NT SOURCES, AND
MAY I N FACT BECOVE MORE STRINGENT | F OTHER SCURCES OF POLLUTI ON AFFECT A STREAM SEGVENT. I N

TH' S CASE, | RON MOUNTAIN M NE IS THE ONLY SOURCE COF PCLLUTI ON ON BOULDER AND SLI CKROCK CREEKS.

| RON MOUNTAIN | S BY FAR THE LARCGEST SOURCE OF POLLUTI ON ON SPRI NG CREEK, AND THE ONE OTHER KNOWN
SOURCE |'S UNDER A REG ONAL BOARD ORDER TO CEASE DI SCHARGE.

. I N ASSESSI NG THE WATER QUALITY | MPACTS OF THE M NE DI SCHARGE, | T WOULD BE
APPRCPRI ATE TO DEFI NE A REASONABLE "M XI NG ZONE" | N THE RECElI VI NG WATERS.

THE RECEI VI NG WATERS OF THE CCPPER CEMENT PLANTS ARE BOULDER AND SLI CKROCK CREEKS. ALTHOUGH THE
CALI FORNI A BASI N PLANS CONTAI N NO PROVI SIONS FOCR M XI NG ZONES, EPA TYPI CALLY CALCULATES THE

AVAI LABLE DI LUTION USING A STREAM S 7Q10. I N THE CASE OF BOULDER CREEK, THIS M GHT ALLOW A
SMALL M XING ZONE. SLI CKROCK CREEK, HOWEVER, IS | NTERM TTENT AND NO M XI NG ZONE WOULD BE
ALLOMBLE.

CATEGORY Al3 -- COWMENTS RELATED TO PO NT OF COVPLI ANCE

COWMENT A13-1 ( STAUFFER)



EPA ADCPTED COVBI NED ALTERNATI VES UPON BELI EF THEY MJST ABANDON THE PO NT OF COWVPLI ANCE CONCEPT
PRESENTED I N THE PUBLI C COMMENT FS SUBM TTED | N AUGUST 1985. TH S PROVI DED FOR COVPLI ANCE I N
THE SACRAMENTO RI VER JUST BELOW KESW CK DAM  NOW EPA ASSERTS THEY MUST | MPOSE THE MOST RI GOROUS
CONTROLS UPSTREAM FROM KESW CK DAM TO MEET THE REQUI REMENTS OF THE CLEAN WATER ACT AND THE

REQUI REMENT COF BEST AVAI LABLE TECHNOLOGY ECONOM CALLY ACHI EVABLE. THI' S | NTERPRETATION IS

ENTI RELY WRONG

THE DESI GNATI ON OF A PO NT CF COVPLI ANCE W TH WATER QUALI TY STANDARDS AT A PO NT IN THE
SACRAMENTO RI VER CONTI NUES TO BE JUSTI FI ED.

RESPONSE TO COWMVENT A13- 1
EPA TO ANSWER
COWENT A13-2 (M LLER)

WHAT ARE THE SPECI FI C NEW OBJECTI VES ESTABLI SHED BY EPA, IN THE FS ADDENDUM I N TERVS OF FIN TE
NUVBERS?

RESPONSE TO COMVENT A13- 2

EPA' S NEW SECONDARY OBJECTI VE |'S TO DEVELCP A COST- EFFECTI VE REMEDY THAT WLL M NIM ZE THE

DI SCHARGE OF METALS FROM THE | MM SI TE | NTO THE RECEI VI NG WATERS.  THERE ARE NO FI NI TE NUMBERS,
AND THI S OBJECTI VE WLL BE USED ONLY ON A RELATI VE BENEFI T BASI S WHEN COVPARI NG ONE ALTERNATI VE
VERSUS ANOTHER



TABLE 1 RELATIVE CONTRI BUTI ON OF METALS AVERAGED OVER 4 MONTH SAMPLI NG PROGRAM

MAXI MUM
COPPER ZI NC CADM UM DI SCHARCGES
AVERAGE % OF ALL AVERACGE % OF ALL AVERAGE % OF ALL CU, ZN & CD
SOURCE  LBS/ DAY SOURCES LBS/ DAY SOURCES LBS/ DAY SOURCES  LBS/ DAY

R CHMOND

PORTAL 180 31.0 1,118 70.0 7.8 69.0 5,600
LAWSON

PORTAL 32 6.0 209 11.0 1.4 11.0 1,100
QLD NO. 8

M NE SEEP 109 25.0 45 3.0 0.4 4.0 1,000
Bl G SEEP 50 9.0 21 1.0 0.2 1.0 400
BRI CK FLAT

PIT BY-PASS 52 2.0 73 1.0 0.6 1.0 1,000
OTHER

SOQURCES 27.0 14.0 14.0

TOTAL 423 100.0 1, 466 100.0 10.4  100.0.
TABLE 4
PERCENT CONTRI BUTI ON OF BOULDER CREEK SEEPS AND TAI LI NGS PI LES WASTE ROCK DUMPS
PERCENT CONTRI BUTI ON
( RANGE)
TAI LI NGS PI LES AND

METAL SEEPS WASTE ROCK DUMPS
CADM UM 0.1- 3 0.1-7
COPPER 3.1 - 17 0.7 - 20

ZI NC 0.1- 3 0.1 - 4.



GENERAL RESPONSE
ACTI ON

OREBCDI ES AND M NE
WWORKI NGS

NO ACTI ON

RECOVERY

TREATMENT

DI SPCSAL
SURFACE WATER
NO ACTI ON

WATER MANAGEMENT

TREATMENT

DI SPOSAL ( AVD)

DI SPOSAL ( SOLI DS)

TABLE 9 AVAI LABLE TECHNOLOG ES

TECHNOLOA ES

NO ACTI ON

M NE THE OREBCDY USI NG GPEN PI T,
UNDERGROUND, COR I N SI TU METHODS

IN SI TU METHODS W THOUT METALS
RECOVERY, AND THE USE OF SURFACTANTS
OR OTHER | NHI BI TI NG AGENTS

GROUNDWATER BARRI ER WALLS, GROUNDWATER
| NTERCEPTI ON, PUVPI NG AND REVEGETATI ON
OF DI STURBED AREAS. | NJECTI ON OF

LOW DENSI TY CONCRETE | N UNDERGROUND

M NE WORKI NGS

LANDFI LL

NO ACTI ON

TRANSBASI N STREAM DI VERSI ON ( PI PE,
OPEN CHANNEL, FLUVE), LOCAL STREAM
Dl VERSI ON, ENLARGE EXI STI NG
STORAGE, CONSTRUCT NEW STORAGE, AND
MODI FY CVP CPERATI NG PLAN

PRECI PI TATI ON (UTI LI ZI NG LI ME/ LI MESTONE,
SCDI UM HYDROXI DE, SCDA

ASH), Bl OLOG CAL NEUTRALI ZATI ON,

BOGS, SULFI DE PRECI Pl TATI ON, STARCH
XANTHATE TREATMENT, CLARI Fl ER

TH CKENER, AERATI ON, CHEM CAL

OXI DATI ON, BI OCHEM CAL OXI DATI ON,
ELECTROFLOCATI ON, | ONI C FLOTATI ON,
CARBON ADSCRPTI ON, SCOLVENT

EXTRACTI ON, SCDI UM ALUM NATE, COPPER
CEMENTATI ON, ELECTROWN NNI NG, FI LTRATI ON,
| ON EXCHANGE, REVERSE CSMOSI S,

ELECTRCDI ALYSI S

SOLAR EVAPCRATI ON, DEEP WVELL | NJECTI ON,
CONTROLLED RELEASE, AND DEEP
WATER | NJECTI ON

LANDFI LL (ON OR OFFSI TE), SOLIDS
DI SPOSAL | N M NE WORKI NGS.



TABLE 10. COVPONENTS FOR DETAI LED ANALYSI S

SOURCE CONTRCL

. PARTI AL CAPPI NG

. COVPLETE CAPPI NG

. GROUNDWATER | NTERCEPTI ON

. I NJECTI ON OF LOW DENSI TY CELLULAR CONCRETE | N UNDERGROUND M NE WORKI NGS
TREATMENT

. TREATMENT OF THE THREE MAJCR SOURCES

. TREATMENT OF THE FI VE MAJCR SQURCES

. TREATMENT OF FI VE MAJOR SQURCES AND OTHER SOURCES I N SLI CKROCK CREEK

. TREATMENT OF THE FI VE MAJOR SCQURCES PLUS OTHER SOURCES I'N SLI CKROCK CREEK AND

BOULDER CREEK

WATER MANAGEMENT

. DI VERSI ON OF UPPER SPRI NG CREEK TO FLAT CREEK

. DI VERSI ON OF SQUTH FORK SPRI NG CREEK TO ROCK CREEK

ENLARCGEMENT OF SPRI NG CREEK DEBRI' S DAM

. DI VERSI ON OF UPPER SLI CKROCK CREEK ARCUND TAI LI NGS PI LES.





